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The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, Operations, 
techniques, and materials in order to further the safe and 
Peaceful progress of man into the deep oceans. 


Requests for.information or contributions to this NEWSLETTER may 
be addressed to: 


Robert K. R. Worthington or Donald E. Saner . 
President & Editor, DSPA Sec'y/Treasurer, DSPA 
3005, Curiessts 9182 Newmont Drive 
San Diego, CA 92122 San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: : * pe 


Willis Forman | CSW pes ° 
Membership Chairman, DSPA ‘ .2€-Go? 
3347 Mohican Ave, i bestobgke 
Samy Diego. CALI 17 , baazens 


(619) 275-0294 +). 
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news items. 

.-.tg Restaurant on 
pSPA monthly lunch meetings were held a Taran eqnursday otmuug 
Harbor Drive in San diego, normally on ee if feasible, to accommo- 
Honiiaigag Daves Of mee ye atees Rents wasedede for Larry Megcw ete 


date visitors from out of town. 
January, preempting Mike Staehle's enwielg request. 


11 November 1986--9 Members and 1 guest present 
Rich Slgater, PhD, discussed the geology and g¢°° Z 
of the United States East Coast coast offshore shel 
and now they- differ from the West Coast areas. 
investigation began in ALVIN in 1966 and in DEEPS 
followed by the Perry-built, 
PHUS. NEKTON dives commenced in 1973, con ‘ ; 
dives of NEKTON DELTA, The SEALINK's also participated tiavbe gts 
'80-s. NEKTON dives to investigate sludge dump areas ‘OR 
expected to disclose catastrophic effects on marine ecology, 
instead, pristine bottoms swept clean by the currents of feng ey Gr 
Str. (Ed Note: This contrasts sharply with the absolutely ¢ 
drill mud dump area observed by DEEP QUEST off San Pedro.) — 
illustrated his discussion with slides taken on his many fo) 
cal dives in the Atlantic through the years. . 
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8 December 1986--12 Members and 8 guests present 

Bob wortnington welcomed Ralph Hollis and Paul Tibb 
They arrived on R/V ATLANTIS II at San Diego on 4 D 
depart on the 10th, returning here on the 18th. De 
opeerations in Hawaiian and Western Pacific areas W 
Ralpn descridved the major changes in ALVIN's pro ul 
tronics systems made at the last overhail, re 
rovements in control and data recording. The | 
D.C. motors have performed perfectly. The 
lift syatem has practically made them indepe 
launch and recovery. After a run-down on ALVII 
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and 87; Ralph resipponded at length to qu 

details cf the ALVIN dives on TITANI te 
. operations will terminate at San 

uled overhaul. DE Spe ee 


justified his reputattion as a story-teller, calling on his fan- 
tastie memory for details. Larry then showed the as-yet unre- 
leased National Geographic hour-long tape of TITANIC and ALVIN. 
--Larry Shumakerwas appointed Chairman of a committee to compose 
a DSPA Pilot's Log, as suggested by Member Pat Smale, to be made 
available at cost so that submersible pilots will have a conven- 


lent way to maintain their dive history. 


19 February 1987--10 Members and 5 guests present 

Although this was a "no speaker" meeting, the goodly group present 
included Members, such as Joe Thompson, whom we don't see very 
often; and guest luminaries Chuck Nicklin of underwater photog- 
raphy fame, Phil Rapp of Scripps, Stein Finstad of Ametek-Straza 
and ex-Norwegian Navy submariner, Norm Estabrook of N.O.S.C., 

and Bill Sutter of Saches Engineering Associates. This outstan- 
ding group provided a sparkling diversion from our usual format. 
In addition, Phil Rapp gave out tickets to the Underwater Film 
Festival to be held 9 March. Members may pick up additional free 
tickets at Chuck Nicklin's Diving Lockers.--Larry Shumaker ,deep 
in a new job, reported no progress on the Pilot's Dive Log project. 


INTERVENTION. *87. (ROV '87,), being held. 10-12 March at thesdown & 
Country Convention Center in San Diego, will have sessions devoted 

to manned submersibles. Session A, 1030 on 10 March, has a paper on 
"Teaming Manned Submersibles and ROV's" (for the Challenger salvage) 
in addition to the session schedules shown below. 


1300-1700 ‘Session B2: SCYENTIFIC/AcapEMIG 7/7777 0 
APPLICATIONS ; 
Co-Chairs: B. Robison, University of California, Santa Barbara” 
'S. Earle, Deep Ocean Engineering 5 
"Manned Submersible Study of the Impact of Oil and Gas Explorati 
___ Floor Fauna and Habitats of George's Bank and Gece 's Bank Can yo 
Study,” R. Cooper, University of Connecticut. — roowes tad 


‘ secion £2: UNDERSEA SUBMERSIBLES 1/87 “ 
1300-1500 sanographic Institution / ate | 


h Oc 
Chair: R. Cook, Harbor Branc aha AY 
"The Menace of the Midgets,” R. Compton Hall, Roy 


ress for Shallow Water Operations,” J. Ross 


"The Mantaray Solution ‘anit 
McFarlane, Submar Systems, oe lee } / Geo phic 
"Using PISCES VI as a Deep Sea Blind,” E. Kristof, National Geogr! 
Society. nd ¥ Site,” 
"Use of the DSRV-2 to Survey 4 Low-Level Radioactive Waste OO eae a 
R. Dyer, U.S. Environmental Protection Agency, D. eae 
Department of Fish & Game and H. Palmer, Marine Technology et and Ds 
"Deep Flight: A New One-Man Submarine," G. Hawkes, K. Davi 

Rosen, Deep Ocean Engineering. 


and J.A. 


Employment 

A ROee from Ralph Hollis in December reads “ALVIN nee eae 
electronics type with a Master's degree OF equiva em laeearece 
ledgeand experience to maintain and decelope ALVIN € eas , 
Fortran and computer experience helpful. ALVIN pilot. p he 
months at sea. ALVIN Group is expanding to include at venl 
cles. Contact Barrie Walden at (617) 548-1400, x2579.° 
Pat Smale is looking for a position as a Senior Pilot. #22 mas <Aeael 
be reached at P.O. Box 538, Middleton, Nova Scotia, Candas 
BOS IPO-(902) 825-6892 or a copy of his resume may be obtained 


from your Editor. 


NEWS FROM MEMBERS 


LCDR Richard Williams--USS ALABAMA, ex-SEA ChLrEes eee 
Recently returned from our first strategic deterrent patrot for | 
ALABAMA.--The intensity associated with System Certification Auch: 
les is of the same level of enjoymer 


Average", 
in the Bangor area: 


Vehicles Detachment. All are doing 
system--Getting married in June! 


Richard 6tter--Mahapana Adventures, ex-SEA 01 
"T have been trying to catch up with tr SP 
self in one place for very long. Had lig 
“AQUARIUS “IEE in the .Seattlemarcage 
off to the Far East for approxir 


by rEewezl 
wotsumi Sakakura--SHINKAI 2000 (12/86) 
= Bier cee $15 check for 1987 dues. It cost about the same amount 
aie € this exchange check, so please tell me your bank account 
AMPA in the next newsletter. The new Japanese Submersible SHINKiI 
ae (temporary name) is now under construction on my my institution 
MSTEC!'s budget, She will be delivered to YAMSTEC in 1989. I will 
Mail detailed information to Mr. Worthington before long." 


Mike Macdonald--I.S.k, (12/5/86) 

Not much on the Submersible side to report, except the growing int- 
crests in, tourist, submensibles! Atha attached brochure is from a local 
8roup of financial types who are trying to establish a franchise oper- 
ation.--We are currently working with Ocean Systems Engineering to 
build a manipulator system for work inside Turee Mile Island. This 
Will also involve Considerable telemetry and computer graphics. I1.5S.E. 
alsc has just completed installation of an acvanced telemetry system 
on SCARAB II.--On the Dusiness side, we are now divorced from RSI ana 
doing our own manipulator Systems again. Can-Ocean is now an asso- 
Cilate of the US SSR group.--On the ROV side, we have Just finished 
TRAPR (Tethered Remote Automated Pipeline Repairer), probably the 
world's largest-24000 lbs, 250 HP, 4000 1b bolisrd DULL 2 Shab Obieder mate. 
--Any members travelling to the N.W. are welcome to drop by. 


Larry Megow--Hahn &Clay (1/7/87) 
"There's not much now going on in Houston 
tatea with deep diving submersibles, bbut 


interested in: : 
1. The organization of DSPA during the Offshore Technology Confer- 


ence at Houston in 1967. I got to be a member because I had made one 
dive to 3,015' in General Motors! DOWB,had been in charge of -the man- 
ufacture of Many deep submersible hulls, had hosted this organizati- 
onal meeting and volunteered to collect data and publish a monthly 


DSPA newsletter. 
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by Larry Megow 

Sixteen pilots for most of the coast of Spain in the Mediterra- Cmdr. Don Keach, U.S.N., were 
world’s operational deep sub- nean Sea; finding and photo- elected to serve as temporary 
mersibles met at the Houston graphing of the submarine board members. 
Engineering and Scientific So- 
ciety in January to organize the 
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3. Bobo ead Arai (General Ding) (Deepview? 

4 tril Forman DEEP JEEP (USN® 

6, D. P. Germeraad Lockhen 1 (USN) 

7 on a inard TRIES Ty, DEEP QUEST (LMSC) Lockheed 
9, M. J. Me Camis ALVIN (WHOT) 
10, Bill Rainnie ALVIN (WHO eral Dynamics 
Ade oy Rutherford STAR (ER UT. cRegnolds) Bat 
12. Bob Sex rumaker TRIESTE VI pRIESTE H, DEBE GoU™ 

0 2eda. 
14. Don Walsh TRIESTE ee 
ALVIN 6 (Westinghouse) 


15. Val P. Wilson 
16. Dick Usry DEEP STAR 4000 
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f ALVIN, SEA CLIFF, and. TURILE 

were manufactured by Hahn & Clay in 1962-3- Since no precision— 

machined inside and out spherical hull had been built previously, 
e sure that 


Poehoun ee aes in-ent to manu nulls was to b 
AP Lileagtmone ken dat estou wou 6,000' depth. pee 
eae best wouldebe used» for > and the worst of the 
ave oe be externally pressure tested to destruction.=alacewey a 
Baa ek ata ue manufacture the hulls was interesting. — “a 
rag Poa ee ees ALVIN was conceived by Alan Vine of Woods BOLe 7a 
eee Bee che done by General Mills Wiviaaeme Froelich, os cucu. 
engineer; and the rough Diss Y. | Olle Masw ee 5 Be HY-100 hemisf r 
ee ize) be produced by Lukens Steel. But the group could iz 
ea eAGe ae wouls guarantee to manufacture precision-mé 
es tae hulls. A’group of around ten Lhe nese 
divers, "ane obeatost sata? "RED Tate Taaeied Hla lehe 
: a te ae e later learned thay iene 
compiled a list of tecanizal questi ing nat 5 
machining, and inspecting Reena ions ee 
the first company to answer a igau bie acto 
given the contract and the price would be neg he 
& Clay was the last company the group visite se 
nzwer. all questions witho 
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‘if any of you w 


few days ago. 


~-as “bottom time" in the data section. 
own in-house logbooks, but these are ) 
abe £ _ i think a proper Pilot's Logboc 


1985, I made my second deep submersible dive. fon 


4. On May 7, 
Joven withweRsSaby inca four=passenger, 12-ton Perry PC-1802. - We 
dove. down the face of a veritable fairyland coral reef of brill- 
lantly colored Sponges, sea weed, coral and fish. The 1-1/2 hour 
dive was exciting, educational, fantastic, interesting, different, 


and beautiful. 

>. In 1985, Bill Rainnie and Dr. Earl Hays (WHOL) Started a book 
On the history of ALVIN. Before they got very far in the story, 
both men died. Now Woods Hole has assigned a full time author, Vic- 
toria A. Kaharl, to complete the ALVIN history. Should any of you 
rmation, get in 


Pilots have any interesting ALVIN stories or info 
touch with her at WHOL, Woods Hole, MA 02543, (617) 548-1400. 
Hahn & Clay received a Telex requesting we submit 


6. On 12/23/86, 
a Proposal to build a diving bell in an underwater restaurant to 
carry 12 to 15 people down to a depth of 10 meters, the bell to be 
attached and guided by a fixed column similar to an elevator. Since 
Hahn & ChaVecl S4no tain sa position to design this unique faci Eaiy, 
ant to work with the Saudis, contact them direct. 


Since we would be interested in manufacturing the facility, keep us 


Posted. The address is: Mohamed Mansour Daefalla 
Saudi Contractor Company 
c/o Sands Hotel, Jeddah, Saudi Arabia 


Telefax: 660 9971 
(Ed Note: I have available a copy of the Telex.) 


Pat Smale--DUPLUS, ARMS, etc. (11/24/86) 
nelosed for a future DSPA Newsletter. 


"Hope you can use dome of the e 
ve received the rest of our DSPA insignia 6fder from Will Forman a 


We appreciated the fast response.--Has the DSPA ever 
I believe it could be a 


conSidered publishing a pilot's logbook? 

ISS Vb Maize) SO hee consider, as I have found most firms I have worked 
withjust use standard divers'logbooks or so-called "pDilots' logbooks" 
which are just slightly modified divers! logbooks (i.e., they only 
contain enough pages for about 40 to 20 dives and have suchéntries 
I know some firms have their 


not generally available 


tside these L 
format could prove. 
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over a shipyard in fer te ee Nova te HAE This shipyard 
d wi e $ 


pam A ceivers. Once the 
babies ibe bankrupt and was taken ove Tie Hatnde Le? dana Ie 
SAGA-N project had gone ahead, 1,9 0 4s of) Pian ep dee ienas ae 
Ho eI inire ne Pa a at that time that this was 
aA, ian cover papneeoheerant oe caters on the Canadian Armed Forces 
serreae ears down the road. This 
ther in the local 


me of Revenue 


papers that all activity Shane i 
Canada'sinvestigations of Tl Chews : + ;on of funds 
with reference to possible misuse eases i sapDrODt ta. aie weer 
under the Government's Scientific /ax : turned to 
thaltetiehs brs. sland heannouriced thatthe Shipyard pad a ea sense no 
the receivers with resulting layoffs at the ee Reen nesul ls of ithe 
further activity was going to be undertaken until € 2 ae inn eons 
investigation had beendelivered. About four Mee Oe ae fie is now 
tact with their Halifax office ....and found...tnat t oo pIee a 
down to one engineer and one secretary at the He) ee netarnae 
The only other news is that my wife and I have recen y 

: ‘ we were hosted by Stuart 


from a tris to Grand Cayman. “wWhileornere 
: They and all theses see ceuues 


Mailer and Christine Rosmyth of R.S.L. 

on behalf sf Phil and Robyn Janca, gave us a very thorough rundown 
on their tcurist operation out of George Town and RaSeha Ssegeics 
operations worldwide. We were able to view the operation from start 
to finish for a particular day's events, as well as examining the 
operations office and maintenance facilities, Despite a2 extremely 
nz schedule while we were there, they were able to arrange 


heavy divi 
an orientation dive in order that I could take my wife down on her 
first sutmersible dive. It was a reef exploration dive using DEEP 
EXPLORER 295PC- 1203) Yo Courtney Platt ; "our “pi lousnonmme eens dive, gB 
an exoellens run, and my wife loved it!--While there, we also, 
chance, ran into some of the people involved in the ATLANT 
project. we met John Whitney, Engineering Manager of Sub- 
Develoomenzs, No Vancouver, B.C., the manufacturers of 

here supervising ) 1 


He twas) vis 
meri+ with Can-Dive Services, ARMS I1, 
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was Ron Zunzer, ex- Can-Dive Services, ARMS 

for Barseios when ATLANTIS from EXPO in Vane 
(2/1/57; "Captain Kittredge has forme 

Search 2 S2ivage Co., utilizing his 45 
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David M. Graham 


The Time Is Now 


| t’s time for the National Oceanic & Atmospheric Administration to take the initiative 
and re-address the agency’s mandated charter to provide leadership in research and in 
technology development. We touched on this subject briefly on this page last October. It 
bears repeating—and amplifying—in light of this month’s editorial emphasis on the 
re-expanding role of manned submersibles in learning more about the oceans. 

The Undersea Research Panel’s report, “New Directions for NOAA’s Undersea 
Research Program,” makes the point quite well. The report came froma group chaired 
by Feenan Jennings that was established by Under Secretary of Commerce for Oceans & 
Atmosphere Anthony J. Calio. Their results told Calio and the oceanic research com- 
munity that we must start now to rebuild a U.S. lead in undersea technology. 

The report notes that because it takes some 10 to 20 years to bring a technology from 
development to operation—and our national advantage was lost because of a lack of 
support in the last decade—we must begin again now to rebuild that lead. 

Study panel members have.strongly recommended that NOAA assume its responsibil- 
ity for developing a focused Program to address undersea research questions and to 
establish oceanic research centers and facilities that will provide unique, often costly, and 
critically required equipment, such as manned submersibles (for both shallow and deep 
diving), ROVs, manned diving systems and habitats, and other new technologies that can 

enhance our ability to observe and measure—in place—oceanic characteristics and 
behavior. 


NOAA does support regional research groups who own and operate submersibles and 
research ROVs. But a sizeable chunk of their money (from whatever source) obviously 
has to go for maintenance and housekeeping on a yearly basis for systems and vehicles 


cess to those undersea tools to stimulate. 
abi nd management and, on the ae 
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Incredible Submarines 
Tropical Submarine Safaris, Ltd., is about to 
launch one of the largest, safest sightseeing 
submarine fleets the world has ever seen. 
Battery powered so as to pose no 
threat to the fragile marine environment, 
these undersea excursion craft will carry 
34-36 passengers in air-conditioned 
comfort to depths as great as 150 feet. 
They have been designed to perform up 
to 14 one hour dives per day, including 
spectacular illuminated night trips. 


Incredible Voyages 

Once the private realm of divers and 
scientists like Jacques Cousteau, the 
exotic undersea world can now be experi- 
enced by people of all ages and physical 
condition, in a safe and comfortable 
atmosphere. 

By appealing to everyone from pro- 
fessional scuba divers to the most timid 
non-swimmers, these sight-seeing submarine 
excursions will attract passengers from all 


walks of life. 


Incredible Rate of Return 

Using a best case, no-tax scenario (i.e. —14 dives 
per day, 34 passengers at $45.00 (U.S.) each), the 
submarine owner/operator could expect a 100% return 
on capital investment in just over four months. 


Incredible Investment Opportunity 
Tropical Submarine Safaris, Ltd.,a British Columbia corporation 
traded pu blicly on the Vancouver Stock Exchange is now offering 
limited partnerships to successful entrepreneurs. 


Undersea i S 4 ta} tries, Maui. F t cover:“Always Si " l " 
(i) slralions courtesy Lyn Nelson and Lahaina Galle : : Se 
My q n \ S oummer S| ales rin 
t of Robert J). Front cover mer” Inside: ie’s Sacred Pi te 
iCCSS 


-10-— 


we, fe, 


This is Yo.» opportunity to participate directly 
= == in the ns st, most exciting attraction in the 
—— SS EOE ES SSS SS So multi-irillion dollar a year tourism industry. 
ww SS AC Te —— EO ee 
SSS . 7. 


Specifications 


Length Soe 
Width 12 ft. 
Weight 120.000 Ibs. 
Draft Lou 
Height Above Water Line 8.5 tt. 
Operating Depth 150 fl. 
Propulsion D.C. Batteries 
Cabin Pressure Normal Atmosphere 
Air Conditioning 
Passenger Capacity 34-36 
Crew 2 
Certification American Bureau 
of Shipping 
Insurance Lloyds of London 
\lewing Ports 18-22” side 


1-48” front | 


— TS100. ‘| 


SPECIFICATION OUTLINE 


30 inch Personne! access 
Titanium frame a a 


eres 


g0 inch diameter acrylic sph 


2HP Vertical thruster 


System status display 


180 degree Swivel seats 
Ballast tanks, battery pod and air supply 3HP Main thruster 


CERTIFICATIONS Lloyds Register of Shipping forward, reverse and 
American Bureau of Shipping lateral thrust 

CLASSIFICATIONS 400A Observation/ Survey VERTICAL THRUSTERS 2x 3HP 

DEPTH RATING 4000 Meters MAXIMUM FORWARD SPEED 3.3 Knots 

LENGTH 24.3 Feet TRANSVERSE SPEED 4.3 Knots 

WIDTH 8.1 Feet VERTICAL SPEED 0.8 Knots 

HEIGHT 11.4 Feet SPEED OF ROTATION Six degrees per second 

DISPLACEMENT 20 Tons PERSONNEL CAPACITY 6 persons total: 2 per sphere 

LIFE SUPPORT 96 Hours PAYLOAD 4500 pounds 


HORIZONTALTHRUSTERS 4x 3HP Positioned 30 degrees 
out from center to provide 


Phone: (604) 980-5444 Telex:04-352536 HYCO-VAN 
For more complete information please contact: Fura hs AS ey a aoe gl ie a Res 


126 Garden Ave., 
22wFr 


Lions Gate Business Park 


—_ == —— et —— 
i — - — 
North Vancouver, B.C. = — eee 


SERENE 2 | | Hyco Submersibles igen 


5HP Ducted lateral thruster 


12HP Forward thruster 


30 inch Access hatch 


RS250 


SUMMARY SPECIFICATIONS 


Vertical access fin 


5HP Ducted vertical thruster 


Buoyancy collar 


30 inch diameter viewport 


57 inch hemispherical viewport 


GENERAL 


Classification 
Certification 

No. of passengers 
No. of crew 
Length 

Beam 

Height 
Displacement 
Operating depth 
Forward thrusters 
Vertical thrusters 
Lateral thrusters 


Survey and Tourist submersible 
American Bureau of Shipping 
Up to 46 


2 
55 feet 0 inches 


12 feet 4 inches 
11 feet 6 inches 
89 Tonnes 

250 feet 
4x12HP 

4x SHP 

2 x SHP 


Maximum forward speed 2 knots 


r more complete information please contact: 


22 inch diameter x 11 foot 6 inch long 
ballast tank 


22 inch diameter x 19 foot long 
air storage cylinder 


CHARGING TIME 


Main120/24 8-10 hours 

LIFE SUPPORT 

All systems design for mission time (8 hours) plus 72 hours 
reserve 

Ait conditioning 42,650 BTU 

Dehumidfying 6.5 lbs/hour 


Research 
raz a Submersibles eG eats ina ee Geslown 
———— = Layman, British West Indies 
= = —« Limited 2 3 Jel: 809 949-3296 Telex: CP 4519 (RSL-SUB) 
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Some New Reasons Along With The 


. By Dr. Andreas B. Rechnitzer 
Vice President 
Viking Oceanographics 


hen Richard D. Terry and I 
put our ideas to print in the 
early 1960s in The Case for the Deep 
Submersible (subsequently published 
by Terry and Western Periodicals 
Co. in 1966 as The Deep Submersi- 
ble), we were hypothesizing a broad 
spectrum of applications for this 
emerging technology and, more im- 
portantly, we were stumping for 
greater national interest in this tech- 
nology. It is gratifying to be able to 
review the manned deep submersible 
operations of just a short period of 
history. Much of what is reported 
here validates our thesis that there 
was a future for the manned submers- 
ible. Dr. Robert Ballard, who has 
used Alvin so successfully during the 
last decade, became, I believe, a 
manned submersible buff at the time 
the treatise was being prepared and 
he was working on the Beaver Mark 
IV with us. 

At least his success in discovering 
new scientific knowledge is, in large 
part, due to deep submergence tech- 
nology that he and others have found 
to be golden keys to finding knowl- 
edge nuggets. 

Twenty six years ago the president 
of the Autonetics Division, Rockwell 
International (then North American 
Aviation, Inc.) instructed me to come 
up with a product line for the com- 
pany—15 years into the future (circa 
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1975). Like many other aerospace 
firms—and even the makers of Post 
Toasties, General Mills (builders of 
Alvin)—tumed their engineering staffs 
on the wave of the future: manned 
submersibles. 
Manned submersible operations 1n 
the offshore oil and gas industry hita 
zenith of activity around 1975. Then 
there was a precipitous decline in the 
market as divers and remotely oper- 
ated vehicles drove most manned 
submersibles into the “surplus” mar- 
ket. Some of these have re-emerged 
as profitable tourist ride attractions. 
This article will emphasize that 
there has been a resurgence in the 
operational activities of manned sub- 
mersibles and that the trend is evi- 
dent for even greater utilization of 
manned submersibles in the years 


_ ahead. 


Opening the Tourism Market 
Research Submersibles Ltd. (RSL), 
operating out of Grand Cayman Is- 
land, British West Indies, has opened 
a new market—manned submersible 
tourism. RSL operates two Perry 
deep submersibles on a daily basis 
and has a third ready to go into the 
water. This past July, RSL celebrated 
its 2000th dive. Many of the dives are 
to the world’s deepest divable ship- 
wreck, the Kiak Pride at 244 meters. 
A 90-minute dive goes $200 per pas- 
senger. They have carried more than 
3000 individuals into the deep. 
Status of RSL submersibles: PC 
1201 on lease to Micronesia Corpo- 
ration (MIC) of Japan for tourism in 
Rota, Marianas; PC 1205 under refit 


MIC; PC 1203 is being used for 
ronake and science, Grand Cayman, 
PC 1802 is being used in Grand 
Cayman for tourism/ science and com- 
mercial work; P2 is on standby in the 
U.K. but will soon be moved to 
Jamaica for science; Taurus 1s on 
standby in the U.K. RSL plans to 
complete a new vehicle DL-0300 in 
conjunction with RSL-U.K.and Val- 
met in Finland; they are also con- 
structing the RS250 modular sub- 
mersible for tourism. Passenger capac- 
ity will be variable from 24 to 42. 
RSL plans to bring back HYCO 
Underwater Dynamics as HYCO Sub- 
mersibles Ltd. for the development 
and operation of manned submers- 
ibles (see “Ocean Business,” page 52). 
Sub Aquatics Development Cor- 
poration, Vancouver, British Colum- — 
bia (Canada) has had its Atlantis I 
operating as a passenger-carrying — 
submersible off Grand Cayman si 
December 1985. It has carried ov 
7000 tourists to depths of 45 meter 
The 15-meter-long sub carries 
passengers and 2 crew membe: 


conducts up to 14 one-hour trip: 
each day, including night dives. C 
for a day dive is $45.00 and $5: 
night. Sub Aquatics disp! 
tis Tat Expo 86. The 
it plans to field add: 
tines in Hawaii, Austr 
areas where th 


carrying submersible is already under 
construction by Deep Ocean Engi- 
neering, Inc. for the Hyatt Regency 
Hotel, Maui. Steve Etchemendy is 
the project manager. 


Navy Submersibles for Science 
The mission of the U.S. Navy’s 
Submarine Development Group One, 
located in San Diego, California, is 
search, recovery, and rescue. This 
organization maintains its capability 
in readiness for catastrophic events. 
In addition it makes its assets availa- 
ble to civilian users on a not-to- 
interfere basis. It operates two Deep 
Submergence Rescue Vehicles 
(DSRY), Avalon and Mystic, and 
the two Deep Submergence Vehicles 
(DSV) Turtle and Sea Cliff. Turtle 
did not operate in 1985. Sea Cliffhas 
been active and during this period 
was certified to operate to 6100 meters. 
In 1986, scientists from the U.S. Geo- 
logical Survey and the Minerals Man- 
agement Service conducted detailed 
surveys of cold smoker sites. Some of 
the once-active hydrothermal vent 
chimneys were 30 meters high. Dur- 
ing August 1986 USGS surveyed 
polymetallic sulfide deposits at depths 
of 3350 meters on the Gorda Ridge. 
about 280 kilometers west of the 
California; Oregon border during 
eight Sea Cliff dives—all within the 
U.S. Exclusive Economic Zone (EEZ). 
It was the first successful mineral 
hunt in the 200-mile EEZ. Lt. Bruce 
Bosshard skippered the Sea Cliff 
with Mark Holmes, marine geologist 
for USGS. Seven to nine more Gorda 
Ridge sites remain to be visited. Des- 
pite limited surface support facilities, 
Sea Cliffand Turtle have operated in 
the central and eastern Pacific in 
support of scientific and Navy mis- 
‘sions. It is expected that a large and 
tully adequate surface support ship 
will be leased by the Military Sea Lift 
Command in 1987. This will permita 
significant increase in the operational 
tempo and operating range of the 
Submarine Development Group. par- 
ticularly Turtle and Sea Cliff. These 
two vehicles will provide most of the 
support to the oceanographic research 
community. 
The principal U.S. Navy-operated 
manned submersibles VR-/, Turtle 


and Sea Cliff have contributed a sig- 
nificant number of dive days to the 
civilian oceanographic community. 
NR-1, the U.S. Navy nuclear powered 
submarine, served asa key facility for 
locating and recovering debris from 
the ill-fated Challenger shuttle. One 


Viabl 


** 1986 figures are estimates. 


of Navy Secretary John Lehman’s I5 
initiatives is to make available a min- 
imum of 60 manned submersible dives 
per year to the academic community. 
All N.R-/ dive days are for scientific 
purposes. The Office of Naval Re- 
search is the screening agent for all 
applications—for both unclassified 
and classified projects that require 
the use of the NR-/. Scientific avail- 
ability of each of the above submers- 
ibles is, as might be expected, con- 
tingent upon higher priority Navy 
requirements. 


And the Venerable Alvin 

Prior to Alvin's deployment to 
photograph the R.M.S. Titanic wreck 
site in July, scientists using Alvin 
investigated active hot water vents on 
the Mid-Atlantic Ridge. This active 
research submersible usually com- 
pletes more than 150 dives per year. 
The use of Alvin by a large number of 
individual scientists is reflected in the 
Statistics of the 163 dives in 1985. In 
all, 140 non-crew observers (those 
scientists, etc.) went along for the 
ride. This year there have been 65 
observers participating in Alvin's 94 
dives. 

Other interesting statistics about 
Alvin emerged during our survey. 
The average dive depth during 1985 
(in the eastern Pacific) was 2413 
meters. Cumulative dive time for the 
same period was 1198 hours. This 
year—in the Atlantic—Alvin's aver- 
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e—and Busier—Submersible Fleet 


1985 1986** 

Non-Crew* Non-Crew 
Submersible Dives Observers Dives Observers 
Alvin 163 — 94 = 
Avalon DSRV-2 38 — 30 a 
Deep Rover 60 _ 50 — 
Johnson-Sea-Link 1 167 334 248 396 
Johnson- Sea-Link 2 198 498 170 340 
Maniis 10 105 — OF aa 
Mantis I1 37 a 22 = 
Mantis Cal/ Dive 39 — 0 pas 
Mermaid II 27 = 14 ead 
Pisces IV 200 — ay — 
Pisces VI 0 — = 
RSL subs (comb.) 684 1306 1116 1920 
Sea Cliff 61 — 35 — 
DIVE TOTALS 1779 2012 


*Scientists, engineers, other observers. 


age dive depth was 2559 metersanda 
total of 660 hours. Some 108 hours 
were spent on the TJizanic mission 
alone. 

Doug Privitt’s Delta was used by 
Department of the Interior, National 
Park Service, and the U.S. Geologi- 
cal Survey to investigate the charac- 
teristics and general health status of 
coral reef formations offshore at Bis- 
cayne National Park, the “South 
Florida Project.” Some 47 dives were 
made in 10 days. The research in- 
volved both government scientists 
and university researchers from the 

University of Miami’s Rosenstiel 
School of Marine and Atmospheric 
Science. The South Florida Project 
also included additional sedimentol- 
ogy studies at the Caribbean Marine 
Research Institute in the Exuma Cays. 


A Most Notable Schedule 
Harbor Branch Oceanographic In- 

stitution Inc. (Ft. Pierce, Florida) 
has established a most notable dive 
schedule and has accommodated a 
great number of researchers repres- 
enting virtually every scientific disci- 
pline. For example, the institution's 
Johnson-Sea-Link ] made 167 dives 
in 1985, carrying 334 scientists/ob- 
servers. This year she has carried 396 
scientists in an estimated total of 248 
dives. Johnson-Sea-Link 2, on the 
other hand, was more prolific last 
year with 198 dives carrying 498 
scientists below. The -2 totals for this 


year are 170 dives and 340 scientists/ 


as passengers. 

Sancnnally Pil dives conducted Ee 

Harbor Branch are for marine scien 

tific research. In 1986, three months 

of operations were devoted to assist- 
ing with the shuttle Challenger TeC- 
overy. Areas of operation are the 

Gulf of Mexico, Caribbean, Baha- 

mas, east coast of Florida, and now 

the Galapagos in the eastern Pacific 

(see “Ocean Research,” page 55). 

Primary funding agency and users 

are NOAA National Underwater Re- 
search Program (NURP) Office and 
the University of Connecticut. 

International Underwater Contrac- 
tors’ manned submersibles Mantis 
10, Mantis 11, Mantis Cal/ Dive, and 
Mermaid IJ were operated under 
commercial offshore contracts dur- 
ing both 1985 and 1986. In 1986, 
Andre Galerne (UC president) do- 
nated the services of Pisces VIto the 
Beebe Project to study deep sea sharks 
off Bermuda. 

Principal investigators Dr. Eugenie 
Clark (University of Maryland) and 
Emory Kristof (National Geographic 
Society) successfully observed and 
photographed the large shark, He- 
manchus griseus in its natural habitat 
610 meters down off Bermuda using 
the Pisces VI submersible. 

With another of the Pisces class, 
Frank Chambers. chief pilot for the 
Canadian Department of Fisheries 
and Oceans. says the Pisces [V com- 
pletes approximately 200 dives each 
year in support of Atlanticand Pacific 
research involving a broad spectrum 
of scientific disciplines. 


Reversing the Capacity Trend 
Deep Ocean Engineering’s Deep 
Rover reverses the trend toward more 
crew/orserver capacity. Owned by 
Can-Dive Services Ltd., this submers- 
ible is designed for a single operator, 
observer and is the key ina converted 
effor: to expose as many scientists 
and other potential users to on-the- 
scene research as possible. 
Deep Rover underwent her initial 
sea trials off Hawaii in 1984. Since 
then she has been amassing a remar- 
kable dive history. In September 1986, 
for example. Deep Rover completed 
65 dives in 22 working days and was 
operated by 46 different people! The 
total dive breakdown for the 23 dive- 
davs is 21 dives for science purposes, 
34 for demonstrations (each involv-. 
ing a new operator), 6 for film- 
related tasks, and 4 for testing. 


eptember-O 
(operations have come fi 
j including the 
jous sources Inc” aoe Magi 
Geographic Society, <P SNe 
f the Ocean Foun 
cience Foundation, 
National Ocean and Atmospheric 
Administration, British Broadcasting 
Corporation, and the Perry Foune 
tion. These two dives series involve 
more than 150 dives with more than 
50 different pilots. Additional Deep 
Rover scientific diving days are being 
planned for 1987 inthe Exumas area. 

The bottom line of this brief review 
of the operational activities of manned 
submersibles does not include infor- 
mation on European or Far East 
manned submersibles. They too are 
enjoying greater utilization. The com- 
mercial offshore oil and gas use zenith 
is being replaced by civilian scientists 
and tourism. 


The sum of dives Made 
mersibles operating in 19gq tog 
given in the table. It is indicative gS 
very viable manned submersibic 
“fleet.” The world-wide use figure, 
would likely reflect the same trend— 


UP. And that’s good. /st/ 


war? 


Dr. Andreas B. 
Rechnitzer has been 
akey figure inocea- 
nography and sub- 
mersibles develop- 
ment since @ 
1950s. He was the 
catalyst at North 
American Aviation (n 
national) for developmen 

Vv. In 19 
ati? of Project Nektor, the U.S. 


Navy series of deep dives using Trieste I. 


He was scientist in charge when the 


istoric 35,800- 
bathyscaph made her historic 3, 
ORE inthe Pacific—a record that can 
be equalled but never broken. Since then 


; ; : 
has been the special assistant to fou 
ue hers of the Navy— 


ccessive Oceanograp: 
rol RAdm. J. Edward Synder Jr. to 


RAadm. J.R. Seesholtz—until his retire- 
ment from government service last year. 
Rechnitzer received his doctorate in ocea- 
nography from Scripps in 1954. 


ow Rockwell Inter- 
t of the Beaver 
60 Rechnitzer was technical 


Manned submersible 
meets new demands 


Revitalized Pioneer | 
carrying powertul 
dual manipulators, 
clients 


artech International [nc. 
| gone ita modified Pioneer I 

is helping to spawn a revival 
for the manned submersible in sub- 
bea construction projects. 

Results of a three-year study at the 
company’s U.S. West Coast Division 
ahows a “significant niche for the 
manned submersible in subsea con- 
struction,” says a Martech spokes- 
man. The company adds the manned 
subs will continue to fill the gap 
between the remotely operated vehi- 
cle and diver “for some time to come.” 

The three-man submermble was 
modified specifically for construction 
tasks through the customizing of a 
eight-function hydraulic manipula- 
tor. The manipulator is capable of 
reaching up to 8 ft off bottom or down 
6 ft below the submersible while lift- 
ing 250 lb. 

Since arriving in California, the 
Pioneer I has been involved in buoy- 
ancy removal on pipeline pulls, sub- 
sea completion installations, acoustic 
beacon replacement. search and de 
bns recovery, drilling mg support, 
Pipeline surveys with clients aboard, 
outfall construction and geological 
etre with clients aboard. 

a record depth-setting Renton 
Metro Outfall project in Puget Sound, 


the Pioneer I was used to set 64-in. 
diameter pipe in 630 ft of water. 

The unusual aspect of the job was 
the plan to assemble the pipe in 500- 
ft long segments, using standard 60- 
bolt flangea without diver assistance. 
The Project revolved around a spe- 
cially-designed hydraulic alignment 
frame with a bolt-up tool to removeiy 
align the flanges, push the bolts 
through and tighten them to the spec- 
ified torque with surface controls. 

Martech says the Pioneer I used ita 
two manipulators to attach a hydro- 
static joint test hose to a 
tdequate flange seal, following the 
torquing operation. 

“The sub assisted the bolt-up tool to 
overcome unexpected problems and , 
malfunctions when they deve 
filled lift bags, attached the pier 
hook for recovery of equipment, re- 
leased straps holding the pipe, oper- 
ated valves and swaged bond wires at 
each flange to electrically bond the : aes 
pipe sections and performed general 3 ; 
survey work at each joint,” said the 
company spokesman. =. — : 

Following the West Coast experi- 
ence, Martech eve fia the desaeed 
submermibles, compared with ROVs, 
offer several advant : {2 

“The perspective oftwomenonthe 

aay 


None 
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JOINT VENTURE FOR 
IUC AND IFREMER 


International Underwater Contractors, 
Inc. and IFREMER have formed an 
American-French joint venture to 
Provide specialized equipment for deep 
water operations. Included are: 
* Nautile, a 20,000 ft. rated 3-man 
Submersible, complete with "Robin," 
a small tethered ROV, 
* Cyana, a 10,000 ft rated 3-man 
submersible. 
* Epaulard, the only fully operational 
untethered ROV. It is rated for 20,000 
ft. operations and is outfitted with a 
new vertical thruster and a high-load 
35mm still camera. IUC says it can 
also be fitted with a TV camera having 
through water acoustic transmission 
capability. 
e SAR, a towed side-scan sonar and 
sub-bottom profiling system for sea 
floor mapping in water depths to 
20,000 ft. 
e RAIE II, a towed deep water 
photographic platform. 
¢ Seabeam, a multi-beam bathy- 
metric echo sounder operational to 
37,000 ft. 
The j/v also has a combined fleet of 14 
research vessels including Twin 
Drill, the only commercially avail- 
able SWATH vessel in the Western 
Hemisphere. 
This joint venture combines the 
technology developed by IFREMER, 
supported by the French government, 
and IUC's 24 years of diving, 
submersible and ROV operations. 
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SONARLINK 

Deepscan Research Ltd., aresearch and 
development partnership, is offering an 
underwater acoustic telemetry system, 
known as SONARLINK, to any 
company interested in finishing its 
development and marketing it as a 
commercial product. This system, 
which offers a two-way communica- 
tions link between surface and subsea 
(up to 20,000 ft.), can also be used to 
transmit (near) real-time black & white 
and color TV. 

In late 1984, SONARLINK was tested 
at sea by the U.S. Navy aboard the 
DSV Sea Cliff and the support ship 
Transquest. Depths during the test 
were from 1,000 to 5,500 ft. Voice 
and slow scan video were transmitted 
on the audio channel; keyboard data 
and onboard sensor data were 
transmitted on the digital channel. 
Excellent performance was documented 
and the transmissions were nearly error 
free. [We heard a recording of the two- 
way voice communications between 
the ship and sub, which was at 5,000 
ft. at the time, and it was like 
listening to a crystal clear telephone 
conversation. Edj 

SONARLINK is about 90% developed 
as a marketable product. Required are 
design and fabrication of peripheral 
circuits and software for special 
functions. Deepscan Research is offer- 
ing this technology to any firm whose 
intent is to finish development and 
market SONARLINK as a commercial 
product. Nearly $1 million has been 
spent on R&D, thus far. Deepscan 
Research requires no cash up-front; 
share of the resulting profit is 
negotiable. 
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“Brad” Mooney Jr. was confirmed 
al Research. His new three-year 
Mooney is popular and well-known 


ral. Mooney is one of only a 
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CENTER FOR 

MARINE EXPLORA- 
TION PLANNED 

A Center for Marine Exploration 
(CME) will be established at the 
Woods Hole Oceanographic Institution 
to forster the continued development of 
unmanned deep ocean systems and to 
provide a focal point for marine 
scientists and others to explore the 
deep sea. Director of the Center will 
be, yep, you guessed it, Dr. Robert 
D. Ballard. According to WHOI, 
the Center will have four primary 
goals: 

¢ To provide scientists with more 
advanced and cost-effective techniques 
for deep ocean exploration, furnishing 
the means to conduct seafloor 
experiments. 

-e To enable engineers and technicians 
to create new technologies for the deep 
sea. 

* To provide marine archaeologists and 
other social scientists opportunities to 
use this technology for cultural and 
historic purposes. 

¢ To increase public awareness of the 
marine environment by making 
scientific and technological advances 
and discoveries available to the public 
through visual means. 

A major focus of CME will be the 
continued exploration of the 46,000- 
mile Mid-Ocean Ridge, the largest 
geological feature on earth. Research 
on the ridge system has led to the 
accepted theory of plate tectonics and 
seafloor spreading, but it remains 
largely unexplored and little 
understood. 

Funding for CME will be requested 
from federal agencies, industry and 
philanthropy. 
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Several well reported experime,, 
studies have been carried out to dee 
mine whether adverse effects occurred in 
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support ship rather ae 18 atk 
ter by a closed, pressurized 
bell that mates with their habitat on the 
ship. Such systems are used commonly 
in oil recovery from the sea. 

One person who contributed greatly to 
the concept and development of the 
pressurized habitat is Captain George 
Bond, a diving medical officer in the U.S. 
Navy. Bond, who died in 1983, is known 
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honors him for his contributions. 

The use of seafloor and shipboard hab- 
itats for things other than oil recovery and 
submarine rescue is now being explored. 
One of the most interesting possibilities is 
the idea of having a seafloor farm that 
grows marine plants and animals, tended 
by farmers who live in submerged habi- 
tats. This concept is for future develop- 
ment and will certainly materialize if our 
land food production cannot keep up with 
population demands. 

In the most recent seafloor searches, 


: Az no habitat diving was done. Rather, sub- 
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lus to traverse the Arctic Ocean under the 
polar ice and literally cross the top of the 
world underwater, 


The difference between the habitat and 
the submarine is more than mobility. The 
submarine has a pressure hull that pro- 
tects the crew from the high pressures of 
the deep ocean. This allows them to work 
for extended periods of time at great 
depths without concern for decompres- 
sion sickness, inert gas narcosis or any 
of the other problems of chronic @Xpo- | 
sure to a high pressure environment. 

Among the problems encountered in 
submarine environments is maintaining 
clean air. This requires removal of carbon 
dioxide, carbon monoxide, volatile sol- 
vent vapors, cigarette smoke, cooking 
fumes and many other contaminants that 
might enter the air. 

The submarines that assisted in the re- 
covery of the Challenger and the finding 

of the Titanic were small. They carry a 

crew of only two or three persons, but 

must have the same life support functions 
built into them as those found on larger 
subs. The pressure inside a submersible 
is, again, one atmosphere. The submers- 
ible Alvin, which surveyed the Titanic, 
was at depths of 12,000-13,000 feet 
when it released the small robot Jason, 
Jr. to photograph the inside of the ship. 
Alvin was surrounded by a pressure of 
more than 5,000 pounds per square inch. 

The submersible that helped with the 

Challenger recovery was the Johnson 
Sea-Link. This small submarine usually 
Carries two passengers and is unique in 
having the pressure hull made of clear 
acrylic plastic. The full field of view 
makes the Sea-Link especially good at 
performing visual searches in waters 
where the visibility is good, such as the 
Atlantic coastal zone of Florida. 

Single person, one atmosphere suits 
are also being used for deepsea explora- 
tion. The prototype suit, called JIM after 
its inventor, allows one person to move 
freely on the seafloor. Like all other sub- 
marines, JIM has a pressure hull and a 
life support system. Its working time is 
somewhai less than larger vehicles, but 
its mobility allows a single person to per- 
form useful tasks to depths of 1,500 feet. 

Newer submersibles are being devel- 
oped that use the acrylic sphere for ex- 
tended visibility and are designed to be 
“flown”’ underwater much like a small air- 
plane. These vehicles show promise of 
opening up the deepsea regions to fur- 

ther exploration and visits by sport and 
scientific diver-submariners. The future of 
deepsea exploration will depend much 
on these newer small, mobile sub- 
marines. When they arrive in quantity, all 
of us will have an opportunity to visit the 
deep ocean in a one atmosphere, shirt 


sleeve environment. One of these can be 
found at present in Grand Cayman, 
where you can visit the deep reefs in a 
true submersible. Such is the future of © 
our diving world. cual 
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active here 

The Deep Submersible Pilots Asso- | 
ciation is an 80-member group based 
in San Diego, with most of its mem- : 
bers coming from Southern Califor- 
nia. It also includes pilots from 
around the country, such as those in- ! 
volved in the Titanic exploration, 
and pilots of submersibles involved 
in recovering the wreckage from the 
Space Shuttle Challenger. 

San Diego is considered by many 
of the members to be the nation’s hub 


of undersea activity and research. 
Association members also include ° 


= PEE TI 


' deep-sea rescue vehicle pilots from 


the Navy, researchers from the 
Scripps Institution of Oceanography, 
World War II submarine pilots, and 
survivors of the USS Arizona when it 
was attacked at Pearl Harbor. The 
group meets monthly to discuss proj- 
ects and enchange information. 

Will Forman, 62, who co-founded 
the DSPA in 1967 _ is 
a retired engineer for the Navy Lab- 
oratory Systems. He built the first 
deep submersible in the United ~ 
States in 1964. 

“I was the first NOSC (Naval 
Ocean Systems Center) employee,” 
he said. “The director, Bill McLean, 
the inventor of the Sidewinder mis- 
sile, is the only one who had the guts 
to see to it that the submersible got 
built.” ; 

Submersibles differ from subma- 
rines, Forman said, in intent only. 

“Submarines are an anti-social de- 
vice meant to protect the country,” 
he said. “Submersibles are usually 
one- to two-man vehicles designed 
for short trips to do underwater re- 
search. Submarines come up only 
long enough for the crew to re-en- 
list.” 

Forman was part of the team 
dispatched to the coast of Spain in 
1966 to look for a hydrogen bomb 
that had been lost from a U.S. mili- 
tary aircraft during a mid-air refuel- 
ing accident. 


““I went on 30-hours’ notice,” he 
said. “We searched for six weeks, 
three dives a day at four hours each, — 
trying to find a 2.1-megaton bomb.” 
The pilot of the research vessel Alvin 
eventually found it. 

/ Forman continues to design and 
test submersibles. Neatly stacked | 
notepads on a large table in his | 
Clairemont home identify what notes _ 
are for what project while he waits 
for subcontractors, suppliers and 
investors to return his calls. 

His phone rings continuously. 

_ Throughout the house are photos of 
submersibles he has designed and pi- 
loted for geographic and oil explora- 
tion firms, as well as fish and game 
and Navy groups. Cassette tapes of 
Chuck Yeager telling stories about 
boyhood days play in the back- 
ground. 

Forman also has scale models of 
boats he has designed, including one 
on which he is currently working. 

' “Thad to search for a long time to 
get the right-size dolls to fit inside 
this boat,” he said, unveiling the 
model ; 

The A-Team dolls are what now sit 
in the boat. “Ken and Barbie were 
too big,” he said. 

“The ocean bottom is forever 
changing,” said Foreman. “Unlike 
the air, where you can say it’s 
cloudy, rainy, windy or clear, you 
can’t do that with the ocean. It’s al- 
ways different. You can’t even say 
what color the ocean is. 

“We are much more ignorant in 
ocean research than we are even in 
Space research. There are a lot more 
unknowns.” 


Chloride Industrial Batteries 
provide the power for Atlantis 1, a 50 
ft. long tourist submarine, which takes 
' 28 passengers on a 1 1/2 trip to view 
the coral reefs off Grand Cayman 
Island. The sub has ferried 7,000 
tourists to 150 ft. depths-in just three 
months. Owners. Sub Aquatics 
Development Corporation of Van- 
couver say a larger Atlantis is in 
planning. A fleet of such tourist subs 
around the world is "more than a 
acai “* 


cages 


by Brian G. Redden 
ROV Group Manager 
Wharton Williams 


Thursday September 18th, 1986, 4 
gray, misty mor, 4S the NY 
Deepwater 2 glides into Peterhead 
harbor, forty miles north of Aberdeen. 
The morning is permeated by condensa- 
tion that makes everything wet. Rain 
without rain. The aromatic smell of 
coffee in the ship's galley eventually 
leads a few hands up for a “cuppa.” 
They are still excited 
about their recent suc- 
cess in the Barents 
Sea and feel that they 
have participated in 
history. 
And so they had. On 
this date, a final 
chapter of a true life 
adventure story in- 
volving governmen- 
tal interplay, in- 
trigue, and mystery 
had been recorded. 
Deepwater 2 had 
returned to port with 
a 2W crew aboard 
after completing 4a 
difficult, yet fascinat- 
ing and rewarding, 
deepwater salvage 
operation. It was, 
indeed, a triumph of 
subsea _ intervention 
by both man and machine. 
The story began more than fifteen 
years ago when diver and salvage 
expert, Keith Jessop, discovered 
that during WWII a British cruiser 
with precious cargo onboard had been 
attacked by a German U-boat in the 
Barents Sea and sunk. Further 
investigation revealed that the ship 
was HMS Edinburgh and that she was 
torpedoed in May 1942 whilst 
carrying 5.5 tons of gold bars (460 
ingots) as part of the USSR's payment 
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Ship's bell, gold bars 


ar 
to the USA. for armaments and W 


supplies. The ship was finally scuttled 


by the crew 180 miles off the coast of 
Murmansk in over 25 


depth rather than risk Nazi Germany 
capturing the ship and the gold. 
lengthy 1 ani 


Jessop began the 
painstaking of 
complete file on the sinking of 

Edinburgh and by the late '70s was an 
authority on the subject. However, 
despite many thousand hours of 
research, three most important pieces 


of the jigsaw puzzle could not be 
corroborated: (1) the exact position of 
the sinking was not known, (2) 
absolute confirmation could not be 
obtained from Soviet or British 
officials that the gold was still onboard 
at the time of sinking; (3) whilst 
survivors had been interviewed and 
confirmed that the bullion was loaded 
into a midships bomb room, there was 
no way of knowing whether that 
compartment had remained intact after 
the attack and sinking. 


-20- 


(with Tsarist Russian stamp) and the ship's plaques. 


an unsuccessful 
the wreck site but it 


re th the resources an 
j re 
reality. Now w? e ar 
technical capability 
of a leading under- 
water engineering 
contractor backing 


the projec, a con- 
sortium was formed 
and after a further 
two years of plan- 
ning, preparations 
were complete for the 
job to be attempted. 
A deal was struck 
with the British and 
Soviet governments 
{the USA had long 
been paid off through 
insurance and was no 
longer an involved 
party], whereby the 
2ZWijJessop cCcomsor- 
tium would get 45% 
of the gold, with the 
remaining to be 
divided one-third to 
the UK and two-thirds to the Soviet 
Union. The consortium would fund 
the search and recovery operatic 
estimated to be at the time $ 
million. ae 
In the summer of 198 
Stephaniturm, equipps 
sophisticated navi 
then available, — 


y 


onboard _ vere Keith —_ Jessop, 
representatives of the British and 
Soviet authorities and 4 TV/film crew. 
The years of planning bore fruit as 
within days a wreck was located with 
side Scan sonar and the hull Positively 
identified as HMS Edinburgh by the 
SCORPIO, Stephaniturm set up on 
DP. in 830 ft of water and 
Preparations were made to Start the 
deepest manned Salvage dive in 
history. The target bomb room had 
been identified and the area surveyed by 
SCORPIO. And so with trepidation, 
divers began to cut through the 
armored plating to get inside and Start 
removing by hand tons of rubble and 
live ordnance. On day 10 of the 
Operation, the first gold ingot was 
hauled to the surface amid unbelievable 
jubilation. The dream had become a 
Teality. Six weeks after leaving 
Peterhead, the operation was halted by 
bad weather. However, by then 430 
ingots worth £43 million had been 
recovered from the ship and history had 
been made. 
Throughout the Operation the salvage 
team was ever conscious the site is a 
war grave. Before leaving, all hands 
assembled on deck in the freezing 
arctic weather and in a moving cere- 
mony a remembrance service was held 
for the 62 officers and men who lost 
their lives when HMS Edinburgh was 
torpedoed. A wreath was laid on the 
waves over the site as a final tribute. 
Stephaniturm then sailed to Murmansk 
where 158 gold bars were handed over 
to Soviet officials as their share under 
the consortium's salvage agreement. 
The vessel then returned to Scotland 
and sailed into Peterhead to a 
tumultuous welcome. 
For various reasons the operation to 
return and recover the remaining 29 
gold bars was not undertaken until the 
summer of 1986. this tme with DSV 
Deepwater IT. As well as a full 
saturation diving crew and represen- 
tatives of the British and Soviet 
governments, the ship's complement 
included RCV-225/HTC (the abbre- 
viation designates 2W's rebuild of 
RCV-225 with High Thrust motors 
and Color TV, hence HTC) and 
Rigworker R3000 ROV Systems and 
six of 2W's most experienced ROV 
personnel. This team was headed by 


2's Rigworker R3000 on deck of Deepwater 2. 


Senior ROV — Supervisor Guy 

Harvey [on cover], Supported by 

Bob Lewis, Chris Ward, Ian 

Wilson, Vic Wilson and Dave 

Inggall, who between them have 

some 27 years of operational 

experience on a variety of manned 
submersibles and ROVs. 

Deepwater II left Aberdeen on August, 
29th and arrived on location 180 miles 
north of Murmansk in the Arctic 
Circle four days later. Three hours 
after arriving on site, the RCV-225 
was deployed. Such is the accuracy of 
modem navigation systems that when 
the 225 reached a depth of 800 ft., the 
hull of HMS Edinburgh came 
immediately into view and the 
carefully cut hole to the bomb room 


, a5 


2W’s RCV-225 looking at the hull of 
Photo taken by the Rigworker ROV. 


sore 


HMS Edinburgh. - 


could be clearly seen. Deepwater II 
had been conned back to within 10 ft 
of the location Stephaniturm had left 
four years before! 
Whilst the dive team prepared for the 
first bell run, the 225 carried out a 
visual survey of the bomb room and 
Surrounding area. By late afternoon 
the first diver entered the hull to 
resume the task of removing debris and 
ordnance in search of the remaining 
gold. Early the next day, less than 24 
hours after setting up on location, 
Don Deserwer found the first ingot. 
Over the next 9 days, 24 bell runs 
would be made, tons of material 
moved by hand and one or the other of 
the ROVs would be in the water round- 
the-clock providing light and video 
surveillance of the 
Operation. 
The project schedule 
included a plan to 
Carry out a full site 
survey with the 225 
to record for poster- 
ity HMS Edinburgh 
preserved as she is in 
her last resting place 
in the cold and 
oxygen-free water of 
the Barents Sea. No 
one expected this 
Survey to yield a 
treasure as vaiuable 
(cont'd to o, 14) 
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as the gold. Whilst 
flying gingerly across the tilted deck of 
the cruiser's main bridge structure, the 
225's colour video camera picked up 
what at first looked like a bull horn. 
On closer inspection and with great 
jubilation, the topside team realised 
the ship's bell had been found and was 
in such good condition that the name 
and date inscribed could be clearly 
seen. As the diving bell arrived at 
depth, ‘Harvey’ [the North Sea divers’ 
nickname for an eyeball ROV] 
maneouvered back to the bomb room 
area to meet and guide an elated diver 
to the bridge, then monitor the careful, 
almost reverent claiming of the most 
poignant treasure to be salvaged from 
HMS Edinburgh. 
As the project progressed, the ROVs, 
particularly Rigworker, were employed 
more and more in supporting the 
divers. Debris was picked up and 
moved, tools taken from the bell 
basket and "handed" to the divers and, 
of cource, Harvey was always right 
there like a parrot on each diver's 
shoulder ensuring he had the com- 
forting feeling of not being alone in 
the dark 830-ft depths. 
On Saturday, September 13th, all 
remaining 29 ingots had been safely 
recovered. At exactly 0130 hours the 
following moming, in a scene which 
would not have been out of place in a 
James Bond movie, the Soviet 
Government share -was transferred at 
sea to one of their missile cruisers and 
Deepwater 2 prepared for the long 
journey home. 
As done four years previously, all 
members of the salvage team took part 
in a service of remembrance to honour 
HMS Edinburgh and her crew and a 
wreath was left on the waves above the 
War grave. 


On Thursday, September 18th, 
Deepwater 2 sailed triumphantly into 
Peterhead harbour to be met at the 
quay by 2W Joint Chief Executives 
Ric Wharton and Malcolm 


in its own way 


Williams who congratulated Project 
Superintendant Larry Kelly and his 
crew for their efforts and threw a 
celebration party. 


The following day, ‘Operation E’ was 
brought to a fitting close when Ric 
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n returne ‘ 
Coriander Ken nae 
of today’s HMS Edinburg 
formal presentation het ae a 
Bae oe val Nang iol said the 

f of the Roy 
eaeiould take its place of ioe 
a lasting memorial to the 62 ofsic 2 
and men of HMS Edinburgh at rest 


the waters of the Barents Sea. 


DUAL PURPOSE 
UNDERWATER 
VEHICLE 


by Tom Conway 
International Underwater 
Contractors, Inc. 


One of IUC's newest vehicles is the 
ROV Mantis. This can be operated in 
a manned or unmanned mode. It has 
proven itself to be more versatile than 
even originally anticipated. In both 
the unmanned and manned modes it 
has successfully completed multiple 
working dives to depths of 1,977 ft. 

The vehicle has a fervard speed in 
excess of 3 knots and is fitted with 
dual 6-function sea ater-hydraulic 
manipulators, water jet system, dual 
TY cameras, 35mm still: camera and 
auto depth and control. Provisions for 
sonar and third manipulator are also 
available. The 2,300 ft. rated vehicle 
can operate in three modes: !1) with a 


pilot in control of all operations. (2)- 


with a pilot on board but in a more 
passive role with flight and/or work 


mechanisms controlled by a surface 
operator and (3) as a completely 
remote-controlled vehicle with no pilot 


on board. pas ee 
TUC has operated Mantis vehicles 
over three years and they have f 
to be ready and reliable. TI 
Mantis system has performed over 2 
dives with the deepest at 1,977 fi 
is equipped with 8 AC thrusters 
eh ar 


DC thrusters. The Ac a 
produce 80 Ibs. of thrust each. ao 
telemetry, communications and pr. 
mary lift are provided through a 22mm 
double armored cable. A tether 
management system or cage 1s not 
needed as the variable ballast system is 
used to buffer the swell and heave 
effects of the sea tO the vehicle. 

Two control consoles are used with the 
system topside. One houses power 
supplies, main hardline comes 
tions and 4 back-up’ acoustica 


communication system. The second 
he main control 


e serves as t 
ie for remote and mane 
operations. Two monitors are ge to 
display video simultaneously from 
dual cameras mounted on the vehicle. 


A Nascom computer is used as an 
integral part of the remote SYSIENE? 
Data transmission is fed through the 
computer to the vehicle and displayed 
on one of the video monitors along 
with life support readings for manned 
operation. 
The ROV Mantis can be launched 
safely and effectively with a minimum 
crew size. Dives have been completed 
in sea states approaching 7 and in 
surface currents of nearly 4 knots. The 
primary method is to launch the 
vehicle with its ballast tanks full. 
resulting im a negative buoyancy. 
Time spent on the surface during 
launch in rough seas, therefore, is 
minimized and a rapid descent through 
the interface is achieved. Another 
method is the use of a constant tension — | 
wire running from the surface to the 
seabed. The submersible can use this — 
wire to hold in one of its manipulato 
to minimize the effect of severe 
and subsea currents. 
IUC started out over 24 
diving company — 
considered one of the world le 
deep diving and manned sub: 


There 


diving, 600 ft. 
TUC's special 


SUBS FOR SALE 


There are a number of diving systems, 
which have been inventoried as 
redundant, available for sale. A few 
manned submersibles have already 
been sold to  tourist/adventure 
companies. Those remaining have 
military applications, such as 
inspection and repair of hydrophone 
cable systems using diver lockout 
techniques and submarine rescue. For 
example, the L4 is the sister sub to 
the L5 which is still available as a 
rescue sub for the British Royal Navy. 
Then, too, there are the more standard 
tasks they can be used to perform, 
e.g., hydrographic survey, marine 
science research, offshore gas & oil 
support. 

All the subs have sound hulls and are 
materially in very good condition. 
Some are less complete than others in 
that some equipment, such as sonars, 
is missing, but none are beyond being 
put back into class and into operation. 
Indeed, some will require very little 
refurbishment work as they were 
effectively mothballed intact. 

The following is what equipment is 
available, along with prices. All 
prices are subject to contract and final 
specification requirements. The 
systems offered are on an "as is, where 
is" basis. Prices for the systems fully 
refurbished and in class are Seer 
on request. ; 


rvati mn 
Pisces 10 3 
Pisces 8 


se-dhe Galapagos Islands was eeieeese by 
the scientists as a target for, shallow 


Diver Lockout Subs _— Price 
Perry L1 (Ex PC15) £ 50,000 
Perry PC 1202 £ 50,000 
Perry PC 1801 £ 75,000 
Perry PC 1805 £620,000* 
Slingsby L4 £150,000 
HARBOR BRANCH 
RESEARCH 
OPERATION 


Home in time for Christmas: Harbor 
Branch Oceanographic Institution's 
research vessel Seward Johnson after 
conducting operations of two weeks 
near the Galapagos Islands in the 
Pacific. The purpose of the expedition 
was to collect deep water specimens 
for evaluation as antitumor com- 
pounds. This is a joint project 
between HBOI and SeaPharm, Inc., an 
international marine pharmaceutical 
company based in Princeton, New 
Jersey, which is funded by the 
National Cancer Institute located in 
Washington, D.C. 

The principal collector is the Johnson- 
Sea-Link-I submersible, which can 
carry a pilot and three others as deep as 
2,640 ft. It is assisted on the mission 
by scuba divers for shallow collection 
of samples and two ROVs, CORD and 
a MiniROVER. 
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Papers Sought for Upcoming 
Free-Swimming Sub Symposium 

The Marine Systems Engineering 
Laboratory at the University of New 
Hampshire is sponsoring the Inter- 
national Symposium on Unmanned, 
Untethered Submersible Technology 
next June 22-24 in Merrimack, New 
Hampshire. Organizer Dr. Richard 
Blidberg notes that a limited number 
of technical papers will be accepted. 

Abstracts are due by March l, 
1987, ona variety of subjects includ- 
ing knowledge-based guidance, nay- 
igation, hydrodynamics and control, 
acoustics and communications, micro- 
processors, imaging and remote sens- 
ing, and sensor subsystems. 

Blidberg said the symposium will 
focus directly on programs and tech- 
nologies in the field of unmanned 
and untethered systems. The sympo- 
sium is meant to provide background 
and insight related to this developing 
technology, he said. In addition to 
the regular sessions, a one-day classi- 
fied session will be scheduled. Infor- 
mation is available from Blidberg or 
Carol Bryant at UNH, Marine Sys- 
tems Engineering Laboratory, P.O. 
Box G, Durham, NH 03824; tele- 
phone (603) 862-4600. 

Hyco Technologies Corporation 
Bought by Research Submersibles 

Research Submersibles Ltd. (RSL), 
has acquired 100% of Hyco Technol- 
ogies Corporation (Hytec) of Van- 
couver, B.C., Canada. 

Hytec is the major shareholder in 


_ the publicly held International Hydro- .— 
dynamics Company Ltd. (Hyco), also bel 


located in Vancouver. 
At recent meetings in Vancouver, 


Submersible snatches rich ha 
By Ellsworth Boyd 


 F Bo Bartko had appeared on the old 

TV show, "What's My Line?’ he would 

have stumped the whole panel. His line 

is “Underwater Prospector’ and his of- 
fice is a one-man submarine he pilots dai- 
ly to the ocean floor 1,200 feet below. 

Always ‘thinking pink,” Bartko search- 

es for rare pink coral trees growing In 
underwater canyons six miles off Maka- 
puu, Hawaii. Bartko looks forward to each 
new day and an eight million dollar pink 
coral bonanza that continues to soar as 
he sinks. 

Bartko works for Maui Divers, Ltd., a 
firm that started with three people in 1958 
and now employs over 500 picking, pro- 
cessing, designing and marketing pink 
coral jewelry. Maui Divers has moved its 
factory to Honolulu, but retains the Maui 
Island name. 

At 1,200 feet, Bartko works the upper 
edges of the sloping bed, operating a 
shear which cuts the pink coral tree at its 
base and a claw which drops it into a 
large wire basket on the bow of the vessel. 
Lying face down in the 17-foot-long Star 
i! submarine, Bartko peers through the 
front portal, selecting only the largest 
specimens from the bed. 

Faint traces of sunshine penetrate the 
depth, like pale moonlight engulfing the 
ghostly undersea garden. But with the 
sub's lights beaming 2,000 watts, Bartko 
Creates his own 50-foot visibility a quarter 
of a mile down in the nearly barren 
landscape. 

“Marine life is sparse down there,” 
Bartko explained, ‘mostly crabs, eels, 
sharks and anglerfish. Sometimes amber- 


Ellsworth Boyd, a profesor of Education at Towson 
State University, Baltimore, Maryland. writes about 
diving as an avocation. His work has appeared in 
every major diving publication. 


around the sub, esi 
i _ | see re j 
Bark Pais Nee euitich of the lights. 
ee Three-to fourfoot squalus sharks hand 
on the perimeter, cruising in, then ay 
again. Occasionally | spot an eight to f 
footer, appearing then disappearing In the 
shadows behind the vehicle. Once !n 
awhile a big ray with a ten-foot wing- 
spread will glide past, but most of the 
creatures lay back on the perimeter 
where it’s hard to tell what they are. 

Harvesting is best when the currents 
are slack, but Bartko’s best laid plans 
sometimes go astray. Tides and currents 
are not always predictable—that’s when 
the veteran pilot has his work cut out for 
him. | asked Bo what he would do if the 
Star |! were swept into one of the small 
caves that dot the drop-off. 

“I'd just wait and be swept out again,” 
he smiled casually. “‘It’s tidal—what goes 
in has to come out.” 

“The Star /l was built by General 
Dynamics,’ Bo said, ‘‘mainly to recover 
objects and inspect offshore oil rigs. It’s 
got a long tail for stability, making it dif- 
ficult for me to harvest on a downgrade. 
It won't turn quickly either, so | try to line 
the coral up with the cutter in order to get 
the tree on the first run. 

“Tf | don't get it on the first try there 
might be a little cussin’. But if | accident- 
ally drop a nice piece into a crevice, 
there's lots of cussin’ because chances 
are |'ll never retrieve it.” 

Bartko usually stays down from four to 
five hours, maintaining radio contact with 

the mother ship every 30 minutes. He has 
enough oxygen for 36 hours, but his day’s 
work is limited by the charge in the 20 bat- 


jack swim 


teries aboard the sub and how hard they ~ 


are used. The three motors—two H.P 


rvest deep in Hawaiian waters. 


Holokai tows the LAT and Star /I to dive site. 


each—work hardest in strong currents. 
To surface, the pilot uses compressed 
air to blow water out of the ballast tanks. 
In case of mechanical failure he can bob 
to the surface by manually releasing the 
300-pound steel skid attached to the belly 
of the sub. 
A 50- to 75-pound harvest is a good 
day's strike in the Mother Lode of the 
Makapuu pink coral fields. The biggest 
load he ever retrieved weighed 150 
pounds—not bad with prime pink coral 
valued at $400 per pound! 
“If the batteries didn’t wear down,’ 
Bartko smiled, ‘'l’d stay down eight hours 
and never quit. It’s just like prospecting 
for gold—you're always looking for a strike 
just over the next hill. People can't im- 
agine what | do down there, but I'm busy 
from the moment the divers break me 
free.’ 
The divers are Riki Inada, Terry Kerby 
and Troy Goodman, who launch the sub 
from the deck of a twin-pontooned raft 
called an LRT—Launch Recovery Trans- 
port vehicle. Towed behind the mother 
ship Holokai, with the Star // chained to 
its deck, the LRT is flooded down to 60 
feet at the dive site. Beneath the choppy 
surface waters, where the turbulence sub- 
sides, the divers unchain the submers- 
ible. As it drifts free, Bartko begins the — ee 
1,140 foot descent. This method of == 
launch, transport, and recovery eliminates _ = 
problems associated with surface launch- 
ing in choppy waters. ae 
Wearing twin tanks and medium-size — 
fins, (the smaller the fins, the easier it is 
to walk on the deck of the LRT), the div 
swim underwater about 40 yards from 
mother ship to the LRT. Although t 
escape the choppy surface waters, t 


rents while making their wa' 
transport vehicle. : 
To initiate launching, Inada c 


Divers prepare to unenain Star (I. 


a small cockpit at the stern of the LRT, 
waiting for Captain Dave Sefelt or deck 
hands Roger Gray and Terrell Cook to 
give the dive signal from the Holokai. 
Inada in turn, signals his support divers 
to open the vent vaives, while he opens 
the variable ballast vent valves. 

Like a slow motion scene from a 
science fiction movie. the LAT, its strange 
Cargo lashed tightly to the deck—a be- 
speciacied man inside peering out— 
slowiy sinks beneath the surface. 

“At 60 feet, in the indigo blue water it’s 
much caimer,’ Kerby said. ‘That's where 
we get our ‘hover’ a perfectly balanced, 


almost motionless LRT. The pilot main-- 


“tains the hover while the support divers 
unchain the Star //" 

Although it’s routine to them the divers 
still get a thrill, akin to iaunching a space 
capsule, as this strange drama unfolds at 
60 feet, six miles at sea. 

“Bo is real good,” Kerby said. ‘“‘He can 
take off and land that sub with the greatest 
of ease. We just guide ner off and he gets 
her underway. Then we blow the ballast 
and the LAT returns to the surface, still at- 
tached by a towing hauser to the Holokai. 
We swim back to the mother ship and wait 

for Bo to return four to five hours later!’ 

For the divers, launching isn't the only 
drama of the deep. They're often accom- 
panied by sharks, occasionally a dozen 
at a time, attracted by the unusual ac- 
tivities in this usually sublime environment. 

“We see a lot of white-tip oceanics, 
Inada said, ‘sometimes alone Or in pairs. 
About a dozen tigers cruised above us 
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one time when we were hovering and pre- 
Paring to release the sub. They're likely 
to appear at launching or recovery, sort 
of out of nowhere if you know what | 
mean. The only time I've seen therm come 
close is during Mating season. But we 
stick together and keep an eye on them. 
That's when the 40-yard swim back to the 
ship seems a lot longer!”’ 

When the Ho/okai returns to the dock, 
its precious cargo is unloaded, sorted and 
soaked for several days in fresh water. 
When the slime and polyps fall off, the 
coral is cleansed with a power hose and 
shipped to the factory where it is stored 
in a warm, dry room. Once the moisture 
has been sapped from it, the harvest 
begins its fairytale transformation. 

Like Cinderella, its beauty is deceiving, 
but thanks to wizards like Carl Marsh, the 
disguise is unveiled. A seasoned jewelry 
designer who apprenticed in England, 
Marsh and 14 other in-house designers 
fabricate custom pieces for mass produc- 
tion. Responsible for original designs and 
models in 14-karat gold, Marsh and his 
co-workers, through unique planning and 
production techniques, maintain a high 
quality in coral jewelry. 

All gold casting is done by the lost wax 
method. To cast a ring for instance, a wax 
model is made first. Then plaster of Paris 
iS Poured over it. When the plaster dries, 
heat is applied to melt the wax away. Then 
gold is poured into the plaster mold, 

casting an individualized mounting for an 
exquisite piece of pink coral. The final 
product, a precise combination of mount: 


AP 


ing and stones, results in a handmade 
piece of coral jewelry totally different from 
anything else on the market, 

Such a ring, depending on size and 
Quality of the gemstone, retails for $40 up 
to $5,000. The highest priced item may 
be accented with jade, pearls, sapphires, 
rubies, opals or emeralds. This is a “one- 
Of-a-kind”’ piece, but there are other mass 
Production pieces in gold-filled styles that 
retail for less. The modest prices on these 
latter pieces enable the retailer to select 
merchandise which will appeal to a broad 
Cross section of the buying public. 

Some of the 200 assembly line workers 
in the factory saw, Sand, polish and buff 
the coral until a beautiful lustre appears. 
Then the precious stones are set in the 
various findings: rings, pendants, pins 
and tie-tacs. A fascinating part of the fac- 
tory is the production line room where 
workers buff and finish the solid gold find- 
ings. A large snaking duct arches over- 
head, gently SUCKINg Up tiny specks of 
gold dust buffed from the findings. Cal- 
lected on a matted screen, their value 
mounts over the years, too precious to be 
wasted. 

Or. Richard Grigg of the University of 
Hawaii, world renowned authority on pre- 
cious corals. works Closely with Maui 
Divers to conserve the resource. Aided by 
State and feceral funas, the latter from Sea 
Grant, Wasr-agten. DS., Dr Grigg isa 
strong advocate of conservation. He rec- 
ommended :nat all narvesting be selec- 
tive and dredging be outlawed. Grigg and 
Bartko designed the Narvesting claw and 
collection basket for the Star //. ensuring 
@ selective approach for the harvest of 
pink coral. 

Through selective harvesting, the 
amount picked can oe limited so that it 
doesn't exceed tne c-owth rate of the ccr- 
al. This permits orolor ged use ci the corai 
bed and contributes 10 its conservation. 
Grigg isn’t worriea abou: --e Geciet'on of 
the coral as Icng as Max. Divers follows 
his recommerdations, -he same ones 
Proviced for in the statutes set by the 
Department of Lanc and Natural 
Resources, 

Bartko selects only :ne larce, mature 
trees from the forests growing on the 
Makapuu bed. Others wil die of old age 
while scme mignt succumb to predators 
such as spongs that attacn to the coral 
and suffocate it. Bo has spotted thou- 
sands of young, healthy trees in the 
Makapuu area and ‘eels sure there are 
plenty of other beds to be found. 

Thanks to the fusion of science and in- 
dustry, man has incovered 3 precious 
underwater rescurce that's benefiting 
hundreds of wo:sers in Hawaii. It's also 
a boon to thousanas of jewe'ry outlets 
throughout the woria. And as ‘or milaay, 

she's “thinking cink’’ too, delighted with 
this new exotic jewelry from the submarine . 
world around ourmid-Pacific archipelago. < 
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By Helen ‘Altonn 
Star-Bulletin Writer 

‘They can’t see red — a sign 
of molten lava — and they 
can’t. record harmonic tremors 
as they do on land. So, techni- 
cally, scientists can’t say the 
Loihi Seamount is erupting. _ 

But despite no direct evi- 
dence, they're sure it is. ‘ 

“The implication is that it 
has been 
erupting for 
some time,” 
Fred Dun- 
nebier, geo- 
physicist at 
the Univer- 
sity of Ha- 
| waii __Insti- 


4 physics 
(HIG), said 
: ‘+ 6. | in a recent 
D bi interview. 
unnebier He and 
other HIG researchers have ob- 
tained what is believed to be 
the first deep-ocean seismic 
recording of an undersea erup- 
tion. 

THEY PLACED five ocean- 
bottom seismometers around 
Loihi and at its summit in 
October after receiving a call 
from the Hawaiian Volcano 


Sy 


Observatory about a flurry of . 


earthquakes on the seamount. 

They returned to the ‘hot- 
spot” in November with the 
UH research vessel Moana 
Wave to retrieve the instru- 
ments and survey the area 


with SeaMARC II, a sea-floor . 


Mapping system that is towed 
under water behind the ship. 

The two instruments at the 
summit showed nearly continu- 
ous seismic activity for as Ion 
as the instrument was record- 
ing, Dunnebier said. “It was 
really banging away. . . 
~ “We're pretty sure the sea- 
mount is erupting, or there is 
some kind of volcanic activity. 

- It is a tough thing to prove 
; although we think we can in 
the end.” Ons 

Dunnebier’s data s rfaieteapeel: 
information other scien- 
tists have gathered for explora- 
tions of Loihi next month in 
the submersible Alvin. 

He is trying to determine 
where new lava flows might 
be occurring so geologist Mich- 
ael Garcia can look for them 

| with the submersible. “The 
trouble with a place like this is 
that everything is fresh,” Dun- 
mebier'said. 405 ogy eee 


ption Sus 


is Seeking Lava, Call 


forming anc 


74 
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HE SAID GARCIA may find 
hot water, but chances of actu: - 
ally seeing lava from a vent 
are slim. “If we dove on Ki- 
lauea today, we would have a 
hard time spotting it,” he said, 
because red-hot lava can only 
be seen in the dark. “Every- 
thing cools so fast; if you're ' 
not there at the right time, 


you miss it.” 


“The trick here is to predict 
where new eruptions might 
be,” Alexander Malahoff, Ha- * 
waii Undersea Research Labo- : 
ratory (HURL) director, said in ‘ 


4 separate interview. 


He said the lava flows are 
“few and far between and 
break up as fast as they're . 
formed.” They include some 3 
Pahoehoe laya and pillow flows 
which are “like toothpaste 
being extruded.” The material 
becomes talus, or rock debris, 
when destroyed, he said. - . 

“It is an exciting laboratory,” 
Malahoff said. “We get a fan- 
tastic picture of how the 
Hawaiian Islands formed.” He 
described a process of talus 
building up and pinnacles 
falling. “It’s like © 
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o) pate... By Ray Higuchi, Star-Bulletin 


building a large heap of rub- ° 
ble.” - eRe eo! 


fl ‘Malahoff, who has kept track 


ot Loihi’s development for six | 
years, has fairly detailed maps 
and photographs of its fea. 
tures, _ seb. 
ITS ABOUT 15 miles long, 
ras Cals wide aaa 300) uae 
i : ae 
pate with two prominent pan 
mile across, he said.. ‘ 
«4 Said there have been _ 
lots of changes” in Loijhi’s 
8eology, but no significant 


.The scientists “are lo 
Into the possibility of u: 
area ties Cable to : 
ay of instrument 
Big Island wee 


Aot only co 

livity Hs ‘the 
watch it with televis 
eras, Dunne 


Oe hee 


ee me 

(The ¥ Alvin,4 
hich was used to. find the 

Sunken -liner “Titanic” in 1985, } 


‘will “explore © -an 


tigate Loihi, 
sea volcano 


southeast of t e Big Island. - 
ete me Pte on oe 


28 TI a Norte Reread 
Vere oe 


E See se Sage reba! B My 24 
Hawaii scientists also ‘will ~ 
in the” 


use the «submersible 
spring and summer to investi- 


gate unusual features and ; 
the © 


changes. occurring on 
otean -floor -in the western 
Pacific. Ree. a 

. This is ‘the first time the 
famed ‘submersible and its 
mother ship, Atlantis II, have 
come to this part: of the Pacif- 
Ic; said Alexander Malahoff, 
director of the Hawaii Under- 
Sea_ Research _ Laboratory 


(HURL). eee ae 


~~But UH scientists have work. ° 


ed with the 
Alvin in 
Other areas. 
Malahoff, 
former 

director of 
marine 


eophysics fae 
for tite Of- ge 
fice of § 
Naval Re WAgt-Ag 
search, has Fae; @sg 
7 dives in Malahoff - 
the submersible in the Atlantic 
and off the West Coast. 

He said two cruises are pee 
ned at Loihi, starting Feb. 8. 
The first will be a combined 
UH-Scripps Institution of 
Oceanography project to study 
the seamount’s hydrothermal 
fields and minerals, plant and 
animal! life and bacteria. 


HE WILL BE on the team 
with geophysicist Gary McMur- 
try, marine biologist Richard 
Grigg and biological oceano 
rapher David Karl, all 
scientists, and chemical ocean- 
ographer Harmon: Craig of 


. 


Scripps. 3! 


3 Be a 


S€xpl emerging , 
“Hawaiian island next month.) 4 
TAT earls ones VR ama ek tae fra 
: University ,0f Hawaii scien. j 
ists will make a series of dives 4 
with ‘the submersible to inves- 4 
an -active under. : 
about 21 miles : 
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weg seis te RE ORAS Mer My Sa oT paeee 
“On ‘the: second | ¢ruise, “UH 
geologist ‘Michael Garcia - will 
ride. the’ Alvin’; deép’ “into 
.Eoijhi’s craters to study ‘the - 
evolution ‘of volcanoes. . \.': 7's... 
cy phe Atlantis] then ‘will go -, 
cto ‘the western’ Pacific ‘for’ a | 
Bee of dives in-the Marianas ' 
*and Bonin Islands regions: UH, 5 
Mainland and Japanese scien- 
tists will participate.’From Ha- 
-Waii will be geophysicists Don- 
»ald Hussong.an 
and geologist Patricia Fryer. . 


als < i SFP EME ah Se 
i The Alvin, ‘operated by the 
.Woods Hole Oceanographic 
‘Institution in Massachusetts, 
can carry three people to a 
dept of 13,000 feet. It is the 
Only submarine available to 
Civilian scientists for deep- 
Ocean explorations. . +=". 
HURL. operates the two-man 
submersible Makali'i, capable 
of diving 1,200 feet. It was 
used last June for the nation’s 
first “Teacher in Inner Space” - 
from Kamehameha’ Schools 
.and-is in heavy demand for 
research. - | ste «2 


HURL ALSO expects ta have 
a Gripe tn! submersible, 
Pisces V, in operation in a few 
months. It won’t go as deep as 
the Alvin but it will be capable 
of taking three pene to 
Loihi, about 3,180 feet below 
the surface, and to other 
underwater sites of interest to 
Scientists, Malahoff said. -: 
hoped 


The HURL crew had 
Pisces 


to get to: Loihi in the 

before the ‘Alvin. “It would 
have been nice to get Pisces 
down,” Malahoff said. “But we 
have had to. concentrate all 
our efforts on getting ready 
for the Alvin.” 01, oqis4': a 


_¢ruises are planned during the 
.Summer with the Pisces to 
investigate Lojhi’s hydrother- 
Mal vents and volcanism. —_-. 
“' The hydrothermal. .fields 
shave, been. ‘precisely : mapped 


om, 


Boke 


Brian Taylor ~ 


' 


A ert orca ook Fare ey if pee 
“he *-said ” eight 


oes 


aaa 


4 


“with a variety of sophisticated 
systems and he and other — 
Scientists are “really looking 
forward” to seeing them, 
-Malahoff said. : ay 4 
‘<*He said the same tools used i 
by oceanographer Robert Bal- 
lard to find the Titanic’s bat- ! 
tered hull south of Newfound- i 
land with the Alvin will be 


‘ 


available for the Loihi dives. 


FIBER-OPTIC cables to swim - 


cameras from the Alvin for 
the Titanic search were spe 


cially designed by George Wil- ° 


kins, who recently retired 
from the Naval Undersea Re- 
Search Center at Kaneohe. 


Wilkins is now at the UH 
and working with Hawaii Insti- 
tute of Geophysics (HIG) scien- 
tists to develop technology to 
put instruments on Loihi. 


. Ballard, recently named 
Scientist of the year by Discov- 
er’magazine for his achieve- 
ments, also has HIG connec- 
tions. He studied there in the 
1960s and paid his way by 
‘ panne Porpoises at Sea Life 
ark. ~ 


“Alvin is our space module, © 


just as Eagle was Neil Arm- 
Strong’s, but in many ways the 
ocean floor is more hostile and 
Stranger than the moon,” Bal- 
lard told Discover magazine. 


- ‘ly dark. The temperature is 
nearly. freezing, and the pres- 
Sure outside Alvin is tremen- 
dous. So, in a way, when we 
dive into inner space we travel 

- to another planet.” erate 
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Tiny research sub 


pays S.D. 


Deep-diving Alvin getting | ready ie 


‘to explore Pacific 

_ By Kristine Moe 

Staff Writer f 
The tiny research submersible 
that explored the sunken luxury 
liner Titantic last summer is 
docked in San Diego Harbor this 
week to prepare for a yearlong ex- 
ploration of the Pacific Ocean floor. 
Scientists from around the nation 
have converged on the B Street 
Pier to load up supplies and instru- 
ments before the sub, Alvin, and its 
mother ship, Atlantis II, head for 
sea Friday night. ; 4: 
Anyone wanting to get rid of 
scrap metal might consider donat- 
ing it to the cause of science. The 
Alvin throws overboard 1,000 
pounds of metal for ballast each 
time it dives. This week, heavy 
cranes hoisted 46,000 pounds of 
scrap steel onto the Atlantis to add 
to an equally as large pile already 
on board. 

The Alvin was the sub that gave 
scientists their first glimpse of the 
bizarre forms of life growing near 
deep-ocean hydrothermal vents. 
One of the major projects of the sub 
during this expedition is to search 
for more vents in an unexplored 
part of the ocean bottom near 
Guam. ‘ 

“The most exciting thing I’m hop- 
ing for is that we'll hit a really dif- 
ferent kind of vent, I think we have 
some big surprises ahead of us,” 
said Robert R. Hessler, a marine 
biologist from UCSD’s Scripps Insti- 
tution of Oceanography. ta 

Hessler will be joining the At- 
lantis and Alvin, probably in April, 
to dive one to two miles into the 
Mariana Back-Are Basin located 
off of Guam and Saipan. No re- 


search submersibles have explored , 
t area before. - . ro OEE Tepe 
PeThete are lots of reasons to be- , 
lieve there are hydrothermal vents 
in this area, but it’s a gamble,” Hes- 
sler said. “It could be we don’t find , 
any vents. I’m willing to bet that we 
(i habe este “Be ee asi Bees 
This will be Hessler’s fifth expe- 
dition with the tough little sub, | 
which is operated by the Woods 
Hole Oceanographic Institution in , 
Massachusetts. He was on Alvin’s ! 
first scientific dive in 1967 off Ber- ; 
muda, and he has used it to explore ; 
hydrothermal vents of the East Pa- | 
cific Rise off South America, and 
twice off the Galapagos Islands of | 
Ecuador. : ae ae 
The return trip to the area 
around the Galapagos was full of 
surprises, he said. 
The first trip, in 1979, revealed 
“the most luxuriant vent anyone 
had ever imagined; it was just 
crammed with life,” Hessler said. A 
thicket of tube worms with rose- 
colored crowns, anenomes and. 
other creatures were huddled 
around the hot, mineral-rich vents. 
“But when we came back in 1985, 
most of them were dead. Instead, 
there was just this pile of mussels,” 
he said. : 
The reason for the deaths of the 
underwater creatures is not known. 
But the short period of time it took 


Ocean floor «<= 


br 
3 


_to undergo such a dramatic trans- 
formation was in marked contrast 


to the stability of the rest of the 
ocean bottom, which may not 
change for hundreds of years, Hes- 


-Sler said. 5 
On this current expedition, scien- . 


tists want to find out if the kind of 


=e Sick 


plants and animals around hydroth- 
ermal vents in the far western Pa- « 
cific are much different than those 


: in the eastern Pacific. Even if they 


find no vents at all, though, Hessler 
said the dives will yield valuable 
information about animals living 0 
the ocean bottom. ..' - oem 
- During Hessler’s three weeks on , 
board the Atlantis, the Alvin is 
scheduled to make 17 dives, each © 
one lasting about eight hours. The 
crowded sub — with a chamber 
only seven feet in diameter — can 
hold only two scientists and one 
pilot at a time, and then only if they 
all fold-up their legs and huddle 
next to the cold titanium walls.  ~- 
~ “Diving in Alvin is not a comfort-- 
able experience,” Hessler said. “It’s 
safe, but you're all lying in a puddle 
on the bottom. It gets very cold, the 
moisture from our breath con- 
denses and runs down the walls and 
gets everything a little bit wet. 
“You have to be very tolerant of 
your colleagues.” my 
The Alvin and Atlantis will first 
Study marine biology in the Santa 
Catalina Basin before heading out 
toward Hawaii. There, scientists 
Will be studying the Loihi 
Seamount, the growing undersea 
voleano that will some day be the 
newest Hawaiian Island = i(aését 
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Undersea Hawaiian. oie 


volcano bewitches 
Scripps scientists 


Deadly waters around 


guarded by fish that fish for dinner 


By Kristine Moe £45 Ron 


Staff Writer } 


A UCSD scientist is back from 
taking the first dives in a submersi- 
ble around what will someday be- 
come Hawaii’s newest island: an un- 
derwater volcano that looked like a 
red-and-white fairy palace sur- 
rounded by rare fish and harboring 
deadly concentrations of carbon 
dioxide. 

The carbon dioxide levels in the 
water are 40 percent higher than 
those measured in the Cameroon 
lake that suddenly released so 
much gas last August that more 
than 1,500 people were asphyxiated. 

The rocks around the 3,000-foot- 
deep volcano are so saturated with 
carbon dioxide that they fizzed like 
champagne when touched, said 
Harmon Craig, professor of geo- 

chemistry and oceanography at 
UCSD’s Scripps Institution of 
Oceanography. 
“What we found was totally unex- 
pected,” said Harmon, chief scien- 
tist for the series of seven dives in 
the submersible research vessel 
Alvin. The dives ended Tuesday and 
Harmon gave a press conference at 
Scripps yesterday. 

The conditions at the undersea 
voleano could help researchers un- 
derstand what happened at Cam- 
eroon’s Lake Nios, he said. “We’re 
tying to find out what happens in 
these volcanic lakes to avoid having 
more people killed,” he said.  —Ss_ 

This was first time a research 
submersible had gone to an under- 
sea hot spot other than where the 

ocean floor has cracked and is 


crust. _ 


a: 


Researchers wondered if hot 
Spots in the middle of the Pacific — 
Such as at Loihi, just south of the 
big island of Hawaii — would also 
look like those at the spreading cen- 
ters along the East Pacific Rise off 


Central America. Those hot vents — 


are surrounded by lush gardens of 
colorful animals and have chimneys 
spewing black sulfur “smoke” that 


measures over 600 degrees 


Fahrenheit. 


At the Loihi volcano, though, | 
“there were no big chimneys, no 


Sulfide deposits, no organisms, no 


nothing,” he said. “We're going to 


get surprises every time we go 
down.” 5 

Instead, the scientists found that 
the volcanic crater contains vast 
red terraces spotted with white 


rimmed holes seeping water mea- ' 


Suring just 86 degrees F. The water 
Was warm enough, though, to 


shimmer as it mixed with the sur- 


rounding 40-degree water. ~ 

“It looks like a big fairy palace or 
a Moorish palace with these 
shimmering things and the red and 


_ the white,” Harmon said. “It’s very 


beautiful.” 


.. He said he believed the colored | 


patches were mats of bacteria 


growing on pillow-shaped mounds 


of lava from earlier volcanic erup- 


‘tions. Scientists estimate that Loihi © 
last erupted Several thousand years 


ago. ; 


Aside from the bacterial mats, . 


there was no other life in the imme- 


diate area. “We think (the organ.’ 


isms) are being poisoned here by 
the high carbon dioxide content of 


spreading apart by forming new, the water,” he said. iy Baits 
es 9 bee". Away. from the red-and-white*= 


‘| said. 4 # z 
| He speculates that the 


‘fairy palace’ 


———— ea ita 

Structures, there were great piles of : 
dark volcanic rocks and hexagonal : 

“columns of basalt. Harmon com-: 
pared the sight to Atlantis, the 
; mythical lost city at the bottom of 
tie. F-iois Bete Bee 


pwn 


__“It looked for all the world like : 
|” an abandoned city at the bottom of 
| the sea... in which the columns and 
buildings 


ak stent 


had tumbled down,” he’ 


columns - 
were fortned when earlier vents, ! 
like the white-rimmed holes, cooled 
| Off and slowed the force of seeping | 
mineral-rich water so the minerals } 
could precipitate into the columns. 4 
It was in this recky terrain, away’ 
from the vents, that the researchers 7 
, ‘picked tip oné of the strangest ob- 
jects of the expedition: an extreme 3 
#Yy {rare 25-pound pink-and-blue 2 
monkfish. Only one other fish like it 
has been found, and that was in 
' 1908, according to Scripps fish ex- 
pert Richard Rosenblatt. 
- The scientists saw 10 of these 
creatures around the voleano and 


brought one back. 


.This species of monkfish has a 
built-in fishing pole to catch its own 
dinner — the spine of its dorsal fin 
has evolved into something like a 
twig that droops over its head in 
front of its mouth. ae 

- “The fish just sit down on the bot- 
tom on their hind fins with big open 
mouths” waiting for smaller fish to 
be lured close with the fishing pole, 
Craig said...’ z 


water, since none of the volcanos on 
the surface of the Hawaiian islands 
release methane. That had puzzled 
Many scientists who speculated 
that volcanic emissions of methane 
probably played a major role in 
creating the atmosphere in the 
early Earth, allowing the first liy- 
ing organisms to evolve. 

“Tt means the only place you can 
see the real gas composition of 
Hawaiian volcanoes is underwa- 

: ter,” Harmon said. 

4 The Alvin sub that took the re- 

_ Searchers down to the volcano is 

‘owned by the Woods Hole Oceano- 

- graphic Institute in Massachusetts, - 

and Harmoh was joined by scien- 
tists from the University of Hawaii te 
on; the Natienal, Science, Foynda- 

Hon-sponsored expedition. °; 1. eigeat 
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Ook View Pe ONDON oMine Department of Eoeiiions for 
drafting legislation gti the British section 


F ing of 139 oil rigs 
the dismantling the end 0 


of the North pare vied ; 
i xt decade. .. % 
eet bd ig enormously challenging ee at 
tive business for’ which the ee a devel 
being prepared ae Mat readisel ta The oil 
opment conducted at many — eration would 
industry assumes that the ead ie} ibilliont 


Vacationers often try to get f their useful lives 
away from it all, but the guests aha 

at a hideaway opening next 
month in Key Largo, Fla., will 
be going to a new extreme. 
Jules’ Undersea Lodge will de- 
but as the world’s first luxury 
underwater hotel. The 50-ft. 


4 -and- li 
siructure, which will be an. take perhaps a quarter century rice at $50 billion. 
chored 30 ft. beneath the sur- — Independent estimates put the p the operation are 
face of the Bora Bora Lagoon, The British studies ee ine atten of 
can accommodate only six followed with great interes’ iy P77 otetinee energy 


ose future prosperity depen Das 
oie elaten WOK is progressing in Canada 
under the auspices of the National Research Coun- 
_. There are about 6,000 oil platforms worldwide 
- built without provision for their eventual removal, 
to withstand the onslaught of the seas. Britain has 
the biggest number of the very large structures 
planted in the seabed hundreds of feet under water. 
The draft legislation is to give a giobal lead in the 
search for solutions to the many legal, financial and 
technological questions facing the offshore oil indus- 
try. It is also to assist construction companies. 


guests, who must be qualified 
divers. In addition tu an excel- 
lent view of aquatic life 
through 42-in. portholes, the 
hotel will offer suites with a 
TV set, VCR and personal com- 
puter. A dining area is 
equipped with a symphonic 
sound system, microwave oven 
and refrigerator. The small 
size makes the daily rate steep: 
$300 a person. Even so, the 
lodge is booked solid for the 
first month. 


Experience the adventure, 
extH#emeni, and thrills of 
these journeys beneath the seal 
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(Brouow ME DOWN This is an 
extraordinary film on wreck diving the world 
over. You'll see the incredible beauty of the 
South Pocific, Midway Island, and the Island of 
Truk. You'll dive Nova Scotia, the Bahamas, and 
6000 ft. in the research sub “Alvin”. You'll 
explore many unseen shipwrecks of the coast of 
New Jersey and more! 24:66 min. 


EITRUK LAGOON curing W.W. II the 
Allies sank over one hundred ships of the 
Jopanese 4th Fleet in this forty mile logoon 
located in the West Pacific. The stories of the 
ships in this underwater museum are the 
ingredients for this remarkable film set in exotic 
gardens of corals and fishes. 24:00 min. 


mini-sub_“Nekton Beta” os she probes the 200 


mile barrier and atoll reef in British Honduras, 


- Any mishap could prove fatal as the sub collects 
samples at depths down to 1000 feet, for below 
any scuba divers rescue capabilities. 24:00 Min. 
@DIVING & FISHING AT 11000 
FEET Well-known actor Slim Pickens, a group 
of divers, and a scientist reach the top of an 
11,500 ft. mountain on horseback, near Pinedale, 
Wyoming. The group is in search of the world’s 
largest Golden Trout, and ta dive in the icy 
waters of Elbow Lake. Since very little is known 

- about high elevation diving, the going was very 
difficult. 24:00 Min. 


B]SPECIAL PROMO TAPE this ten 
minute specially priced promotional tape pre- 


UNDERSEA PROGRAMS oppres- views the entire FOLLOW ME DOWN series. 
ents "Follow Me Down", a unique —_Y''ll find our color footage of extremely high 
series of video cassettes prepared quality and interesting. ONLY $15. 
by award-winning cinematographer William L. "Smokey" 
Roberts. His underwater footage has been used by 
NOAA, MUST, Eastman Kodak, and others. Check our 
reader service number for a free complete listing. ° 


La a wr es = = 


| UNDERSEA PROGRAMS c/o Smokey's 
j 412N. Duke St., Lancaster, PA 17602 - 
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‘their production platforms unecong,; 
bee legislation in Britain may now enable a . 
marine construction industry to Oe the experienca! 
needed to capture a big portion of the overseas mar.| 
ket for’ the dismantling of oil rigs; : 
The International Maritime Organization (IMO), 

the London-based United Nations agency concerned 

ith shipping safety, is to consider the issue shortly 
apn bal terms. A 1958 Geneva convention stipu- 
tate. that all abandoned marine structures must B 
removed entirely by their owners. Pea) 
: Method studied der the fe 

ion put forward un 

iste sed pee ais calls for the complete 
removal of all disused oil platforms and for the re 
toration of the seabed afterwards to its origina 


pues iti m's M2 latform 
? British Petroleum’s Magnus p 

Lali ee than 600 feet of water north-east of 

Shetland. It is nearly as: high as the Empire State 

It is stabilized by piles driven 


uilding in New York. 
Me, fet below the seabed. Its 34,000-tonne steel 
jacket was built to resist the forces of even the 


freak storms in. the inhospitable North Sea that 
ike only once a century, - .-- s.r -= - 
pie Reinological solutions under study in a , 
£500,000 research program — financed by the Ener— 
gy Department and the Science and Engineering Re-- 
search Council as well as private industry — in- 
clude the use of artificial earthquakes, chemicals. 
that induce the quick disintegration of metals and. 
lasers and fibre optics to trigger underwater explo- 
sions. bs MED oe ; 
Most British platforms in the relatively shallow’ 
southern sectors of the North Sea will be removed’ 
completely by means of existing technology. But: 
some of the 40 giants in the deep central and north-: 
ern sectors may have to stay, perhaps as marine re-, 
search stations, leisure centres or search-and-rescue. 
bases. Or they may be toppled over and left on the’ 
me in waters deep enough to safeguard naviga- 
in. ~ ' : “. 
The authors of the Energy Department’ oF 
legislation believe that the IMO ee aus 
Prepared to compromise over the global standards: 
for cleaning up the seabed : Bea 
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the cost of the operation, 0), gs 
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‘Aitanic Canadian, 
Claims official | 


OTTAWA (CP) — i 3 
ere we Seales at government considers the Titanic to be in Canadian 
victims... 2h , the Wreck remain undisturbed as a memorial to its 

. Denis Tessier, a spokesman f the nee i 
: I : or 
an interview on MDA CSET oe the Department of External 
burning issue. . i Bree 
But “we would not be ve if’ i ce 
TN ry happy if somebody or some country tries to take 
ie Ulan away, Ts Starts taking things off it without first talking to us,” Tes- 
At least one group, headed b 
Salvage the Titanic, which hit 
with the loss of 1,513 lives. - 


Pate woes eke a Piecot ne continental shelf 320 nautical miles south- 

nies : : 5 = 

nadian rights on and below the sea floor! pe aa aus ee o 

That convention, on the international law of the sea, was ratified by Canada 
Many other countries in 1982. The United States has never signed it. “ 
And while Canada is not anxious to argue with any country about who owns 
the twisted, rusting hulk of the Titanic, Tessier said the wreckage is on the con: 
tinental’ shelf and therefore under Canadian jurisdiction. Sav: 
af “We don’t raise it as a big issue,” he said. - i eee eee ‘= 


“| 
Affairs, said in 
0 controls the ocean liner’s remains is not a 


y Texas oilman Jack Grimm, wants to try to 
an iceberg and sank off Newfoundland in 1912 


and 


SEMEL GAP ph voces ANS as 


SeRMS TITANIC 
F EXPEDITION. 

*g@ . Gneof the greatest expeditions 
ete of the century accepting: - . 


PASSENGERS FORTHE TRIP* 


Science Museum, in essociation with Deep Sea | 


Titanic te the summer of. 
-_ Blscoverer (Akuminaut), capable of diving down 
. (615,000 feet, will be the vehicieusedtotcansport 
passengers: frour the cruise vessel, stationed at 


GLOBAL 
UNDERWATER 


CONSULTANTS LTD 

has recently been formed by Richard 
Chittleburgh. The main office is 
Situated in Nova Scotia, Canada and 
offices have been set up in both 
Malaysia and Singapore. Negotiations 


are also underway to open an Office in 
Thailand, 


Chittleburgh’s subsea experience 
started in 1974 when he joined OSEL 
(UK) as an engineer, assisting 


Graham Hawkes in the design and 
develop-ment of the ADS systems, 
WASP and MANTIS. Since his 
departure from OSEL in 1981, he has 
worked worldwide from Singapore, 
Indonesia, North America to the North 
Sea where he has trained personnel and 
supervised offshore projects for service 
com-panies. He is now aiming at 
markets not normally considered 
lucrative by other diving companies. 
Although Global has sufficient 
personnel to accommodate their opera- 
tions in Canada, experienced personnel 
are still required for operations outside 
Canada. Any ADS/ROV pilot/techni- 
cian looking for positions overseas can 
send their resumes to: 


Global Underwater Consultants Ltd 
72 Pondicherry Cres. 
Forest Hills ae 
Dartmouth, N.S. 
Canada B2W 5C5 


1 Oceano Instruments Develops 

2 System for Nautile Service Vessel 
4 Oceano Instruments has developed a special high- 
performance long-baseline navigation system used in the 
deployment of IFREMER’s Nautile autonomous deep- 
sea manned exploration submarine. The underwater 


acoustic system positions the service vessel geodetically 
and relative to the Naurile, one other submersible, and an 
| underwater transponder reference array. 

Successful trials of the new system have been held off 
the south coast of France. The trials were carried out in 
January and May of this year with, respectively, the 
Suroit alone and the Nadir and the Nautile together. /st/ 
ie SEA THCHNITAOEF apy, 
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INTERNATIONAL 
UNOERWATER 
CONTRACTORS, INC. 
222 FOROHAM STREET 
CITY ISLAND, N.Y., N.Y. 10464 In facts 


scientists 


manned submers 


Next year we 


PISCES VI DOES IT AGAIN 2,000 ft. 


After years of wonderful service on the drilling rig "Oiscoverer 
Seven Seas" and, in particular, after Its break-through depth 
record, the manned PISCES VI, unfortunately, fell victim to the 
rush by some o{1 companies to remove men from the sea and replace 
them with ROVs. This itrational fear of accident 1s absolutely 
unfounded. 


Motor Vehicle statistics prove that it {s safer to be in 4 
submarine than to be driving a car. U. S. Navy statistics show 
that it is safer to be in a submarine than to fly a kite. 


The PISCES VI was used to solve multi problems on drilling rigs * 
f.e. helping to guide re-entry when TV camera failed, retreading 
tools in 5,000 ft of water, checking BOPs. changing beacon for oP 
ships, etc.etc., and all this with minimum disturbance. In spite 
of all this efficiency, the fear of man in the sea persisted. So 
you gee, even in the diving industry there are fads. One day, | 
am sure manned submersibdles will return when we have better 
underwater power for heavy duty work and better TV transmission 
through water. These upgrades are now In the development stage 
and should be perfected soon. 


back at IUC. always being eager to keep our sub crew 
together, we were constantly searching to find new possibilities 
for the use of the PISCFS VI. One day [mn Bermuda in 1985, while 
talking with Teddy Tucker, the famous salvor, and Emory Kristoff, 
photographer for Nat{fonal Geographic Magazine. we decided to put 
together a research project. So, in 1986, the PISCES VI started 
its mew career when we learned that Or. Eugenie Clark, world 
renown shark specialist. always wanted to see the six gil! shark, 
the deep sea monster wnich never surfaces. 


Meanwhile, 


The financing for this oroject was 3 rather complex endeavor. The 
National Oceanic and Atmospheric Administration OfeathewnUpmmor. 
Department of Commerce. National Geographic Magazine. American * 
Teiepnone & Telegraph Company, 4 Canadian group of imvestors, some 
Bermudisans anu some Americans put the money together for a three 


year project. 


With a very tight budget, we |aunched the first expedition. Emory 
Kristoff had the idea to put the bait between the submersible and 
the remote controlled camera. 


Although this year we were able to make only four manned dives 
2,000 ft, these dives were 


(due to weather conditions) to 

spectacular. 

On one dive, Or. Clark sited nine (9) different six gill sharks 
and at least one was a different species. One experiment Involved 


the avoidance of using the underwater telephone and pinger to see 
if noise was a deterrent to these beasts, but we found they are 
really difficult to scare off. 


At another time, a 15-17’ shark swam around the sub, coming quite 
close to the viewport, 10 doubt to see jif there was anything 
edible inside. (By the way, the PISCES VI {Is only 19 ft long.) 


During another experiment we turned out the lights for 30 minutes 
and when they were turned on again, there were hundreds of fishes 
and eels of ail kinds. Some unknown. We discovered there is 
certainly a lot of life at these depths. i 


It was also interesting to learn that sharks do have their very 
own personalities. The tape siiows that one of the six gill sharks 
used the “normal” pattern to attack the bait. > 
and around the bait trap (2.5° x 2.5’) to take a sample and then. 
ate it. Another one came from the dark side and approached {t 
like a cat slowly, very slowly, 
It seems these deep water sharks also have their own problems. 


These dives were so interesting that the National 
Magazine devoted |2 sages to this project In {ts November 1986 
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~ ROV Service Contract 


Awarded To Sub Sea 


Sea International, Inc., an underwater contractor 
faced in New Orleans, La., has been awarded a one- 
year contract to provide ROV (Remote Operated 
Vehicles) services aboard the drillship Sedco 472, in 
support of drilling operations for Petrobras — Brazil’s 
national oil company — off the coast of Brazil. 

Water depths at the various offshore locations range 
from 4,500 to 6,000 feet, making the operation the 
deepest exploration project to date off the shores of 
Brazil, according to a Sub Sea press release. 

Sub Sea International will provide a modified deep 
pioneer system, the most powerful ROV presently 
available. Designed and manufactured at the firm’s 
Aberdéen facility in Scotland, some 18 pioneers are now 
in service around the world, many supporting deep 
water drilling operations. =n 

Sub Sea is the largest operator of ROVs in the world 
with over 50 systems in service. It is unique among 
operators in that it also manufactures ROV systems. — 

For more information about Sub Sea, 1 
Oakley, marketing manager, Sub Sea Intern 

. Inc., 1600 Canal St., P.O. Box 61780, New 
70161. (504) 523-3617. Mi 
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By MALCOLM DUNLop 
taff Reporter : 


pacaewater, , y 
d Goodwin, one of a h. =| 
ful of operators for the Sophisticated Dart ae 
inal Dart, equipped 
1S10N camera and a 
icul. 


hydraulic arm. : 


The new Dart, dubbed the Mark 2, also fea- j 
tures a floating umbilical line providing electrical = 
Power and control, as well as TV links. A large 
section of the line used in the original Dart was « 
RE and it caused Problems by snagging . 

__Other Darts operated by the Atlantic and Pa- | 
Cific diving units are in the process of conversion. - 

The Dart, or Deep Access Remote-control 
Television, is maneuvered by four electric motor- 
powered propellers, and has a Tange of 1,250 feet 
~ the length of the umbilical line. Manufactured © 
by International Submarine Engineering in Van- 
couver, the Dart is four feet long, weighs 250 
pounds, and is operated by a pistol grip console 
with TV and other monitors on the surface. 

It also has an auxiliary power generator and 
can be easily transported. Each improved Dart. 
will cost about $250,000. fis; the Se a ee 

While it is one of the navy’s primary tools for. 
searching an underwater area for mines, its uses « 

go far beyond the standard military roles. j 

“It’s useful for any search operations,” Mas-~_ 
ter Seaman Goodwin said, rie ae ae 

’ “A diver can exhaust his air, and himself, in 
an underwater search — but with the Dart the re- ; 
mote operated vehicle ... will do the searching 
and the divers don’t have to go in until the object’ . 
F d for is found.” aed 
eee Seaman Goodwin said the unimproved - 
ROV was used last summer ‘aboard the Canadian. ‘ 
Survey Ship Dawson to assist a Bedford Institute , 
of Oceanography study of the bottom of parts of 
the Baie de Chaleur and the Saguenay Fiord. 

~ “Jt helped them co-ordinate other data they 
had, and we video-taped the information so they 4 
could study it back at BIO.” © =. | - ist 

He said operating the Dart from the moving” 

CSS Dawson was “quite a challenge” because of _ 
the umbilical cord and river currents, and Ide « 
ped a real awareness of where the ship’s pro- ; 
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llers are. ing black-and-white TV cam- = 
artis panning Black ant wale Ey cans 
Dee with its own lighting system, will * 
era, ented by a fixed colour camera for accu- : 
be. apne tification of objects, he said, and the new ° 
rate Z will aid in locating metallic objects under 
sona ; 
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_ Rare deep water 


{ ae 
_ Mecaymany comenss * Cig O€cEm 
by DAVE MARTINS 


An extremely rare six-gill shark has 
been spotted in very deep water off 
-Grand Cayman’s west wall by a resca- 
tch team from National Geographic 

_ Magazine using the Research Submers- 
ibles Ltd. (RSL) submarine. ? 

The team leader, famed marine 
biologist Dr. Euguenie Clark, renowned 
for her work with sharks, says this was 
the second known sighting of the 
animals and she was now only the 
fourth person in the world to have seen 
the creatures. : 

The four are Dr. Clark, her photogr- 
apher, and the submarine pilots who 


travelled with them in the tworesearch . 


dives conducted here and earher in 
Bermuda. 

The six-gill shark, which lives at great 
depths, 1s a primitive cousin to the 
better Known species with five gills 
that make up most of the shark popul- 
ations of the world. 

The six-gill, however, does not intr- 
ude in the marine environment frequ- 
ented by man since it lives at depths 
ranging from 1,000 feet to as deep as 
6,000 feet aR 

The sighting was made Saturday 6 
December by Dr. Clark and National 
Geographic photographer Emory Kris- 
tof, on board the RSL sub. 

The two Americans were involved in 
an National Geographic research pro} 
ect-which uses deep diving submarines 
to study deep-sea animals in their 
Natural habitat 

Dr. Clark and Mr. Kristof were 
{catured in the November issue of 
National Geographic in a story which 
dealt with their earlier research work 
on the six-gill shark in Bermudan 
waters. 


“The Cayman sighting is the souther-- 


-nmost of these little known deep-water 
sharks,” said Dr. Eugenie Clark who is 
-often referred to as “The Shark Lady” 


-33- 


be 


¢ : ae 

The 8-foot shark, described as an 
"immature female’, was spotted by Mr. 
Kristof through the front viewport of 
the RSL submarine which was being 
used in the “quiet observation” method 
of research. _ 

In this technique, the submersible is 
taken down just before dark and is 
used asa “blind”. It sits on the bottom, 
with its motors shut off, and a combi- 
nation of dim green lights and bait 
attached to the sub’s exterior are used 
to attract marine life to the front 
viewport where they can be observed 
and photographed. 

Alan Whitfield, a spokesman for 


Research Submersibles Limited (RSL) 
said that the sut-was taken down to the 
sea floor about half a mile out from 
shore. 

“It took them about 20 minutes to get 
down and they simply sit on the bottom 
as quietly as possible. The only sound 
is the gentle him of the machinery in 
the life-support system on the sub and 
the only light is some small, flourousc- 
ent tubes,” he said. 

Outside the sub, was a cage contain- 
ing “special fish bait with a lot of 
odour”, ; 

On board, Dr. Clark, Mr. Kristof, and 


19.96) 


Dennis Denton, the pilot, maintained ~ 


silence, speaking almost in whispers. 

“After about two hours, it happened,” 
suid Mr. Whitfield. “They sensed 
‘something was coming and suddenly 
‘this hyg eerie shape could be seen in the 
dim fight.” : 

Once the shark got engrossed with the 
bait, they gradually ‘turned on the 
exterior quartz halogen lights and took 
some videos of the animal. 

“He didn’t hang around long after 
that,” said Mr. Whitfield. “These sha- 
tks don’t like light. They live at depth 
and they like cold water and darkness 
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By MALCOLM DUNLOP 

"Staff Reporter ,e 

The replacement of Canada’s 
three Oberon-class diesel-electric 
submarines with at least four — 
and possibly up to 12 — new subs 
will mean policy makers must 
make some hard decisions about 
what role the new boats will carry 
SOND Jae tists <i coe 
' Increasing pressure on Canadi- 
an sovereignty in the Arctic has 
resulted in government insistence - 
the new subs have an under-ice ca- 
pability,, which the present boats 
ack: Oars sas 


Government specifications re- 
leased recently call for a submarine 
with at least a 12,000 mile Tange, ' 
capable of deep diving and some 
ability to operate under ice. 

> Under the $1.2 billion Canadian 
Submarine Acquistion Program 
(CASAP) announced in Ottawa, the 
government is studying eight Euro- 


pean designed diesel-electric sub- , 


Marines. The government jis also 
considering alternative power sys- 
tems and short duration air-inde- 
pendent chemical engines are being 


examined as is a Canadian design ; 


incorporating a low-power nuclear 
plant as an auxiliary power source 
to a diesel-electric for extended 
underwater operations. - 

The eight European firms, one 
from Sweden, England, France, Ita- 
ly and two from West Germany and 
Holland, have agreed to tailor their - 
designs to Canadian needs and 
Vickers Ltd. of Britain has said 
they would build all four subma- 
rines in Canadian shipyards. 

Hybrid submarine 

Atomic Energy of Canada Ltd. 
and Energy Conversion Systems 
Inc. (ECS) in Ottawa are both de- 
Signing small, low-power nuclear 
Teactors which could provide sub- 
Marines with indefinite underwater 
endurance, with performance simi- 
lar to that of regular nuclear sub- 
Marines, but without the high speed 
capabilities of purely nuclear boats. ‘ 

The hybrid Submarine, says 
ECS executive vice-president G. Al- 
lan Kastner of Ottawa, will allow a 
conventional submarine to loiter 
and patrol slowly while completely 

submerged for an indefinite period, 
“limited only by crew endurance.” 
Present nuclear-powered sub- 
Marines use a high-temperature 
reactor to superheat steam to drive 
steam turbines and propellers.“ 
’ A diesel-electric boat uses ; 
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diesel engines 
and must be able 
— for surface and 


+ ed ‘ 
durance and must be Wi a | 
regularly, which expose through ”' 
marine to detection, either % bal 
‘radar contact of the schnorkel, ea | 
“emission from the diesels, or eae 
noise of the diesels. age i: ae. 

Compromises - 
The hybrid concept involves 
placing a low heat, low power reac- 
tor in the boat as an underwater 
power source, Mr. Kastner said. .- 
Because the low power reactors : 
— descendants of the Candu Slow- . 
poke research reactor, currently in _ 
use at Dalhousie University and : 
many other facilities — do not give 
off very much energy in the form 
of heat, the steam turbine ordinari- 
ly used would be replaced by a tur- 
bine using Freon or some other sub- 
Stance saan a 
“The steam turbine is the clas- 
Sic solution, but we can’t do it with + 
a low power reactor because water _ 
run through the ECS system only ' 
heats up to the level of a very poor 
cup of tea — about 95 degrees'Cel- # 
Sius,” Mr. Kastner said. ; 
With much less energy efficien- 
cy, “the compromise is in speed — 
a_nuclear submarine can do 50 to_ 
60 knots underwater, while a hybrid ~ 
2,000-ton sub would be limited to 
about six knots, with maybe a few ; 
kilowatts of power left over to keep 
the regular batteries charged up.” 
“But the batteries would not be 
depleted at all during underwater 
cruising, so sprint power would be 
available at the captain’s finger- 
_ tips.” | 
_Endurance 
The hybrid concept: would al- - 
low the submarine to have two of 
_the most essential features of a full 
' nuclear submarine — underwater 
endurance and invisibility — “for 
about $35-million versus $200-mil- 
lion for the full nuclear power 
plant.” eo eee see 
For. a submarine hull eight 
metres in diameter, a nuclear reac- 
tor could be inserted in a five- to’. 
six-metre-long plug in the hull, he © 


ou 


said, and would give Canadian sub- | 
inexpensive | 


Marines a relatively 


under-ice Capability, as well as ad- 


vantages’ in conventional ‘Raval * 
pcre in the Atlantic and Pa- 


some ey 


Sul 


te 


Ke | 
———"fiGS is discussing the }y a 
ny, the Netherlands and Italy, he * 
ald ‘and has received queries — 
- hfrom. the U.S., Latin a aan 
many friendly countries south of 
a Pa aagorsatial world market 
could be very large, he said, adding , 
that “right now there are in excess 
“of 1,000 diesel-electric aecbaaa 
4 use by navies from Colombia to. 
China and most are getting long in 
the tooth. The hybrid could be very , 
attractive to countries which can’t 
-afford full nuclear subs, and the 
only trade-off is speed. It's ideal for | 
"Joiter or patrol, and if we're going — 
to exercise sovereignty (in the - 
North), we must be able to stay . 
under the ice for days or vee ae 
Atlantic resting e 
' ‘The hybrid diesel-electric- , 
nuclear submarine will be first test-: 
ed here in Atlantic Canada before 
the turn of the decade when the 
French-built Saga 1 is brought to 
the Maritimes and, with the instal-_ 
lation of the nuclear reactor plug, 
converted to the Saga N. ae 

The experimental civilian sub- 
marine, to be used for exploration 

_in the North, was to be launched in 
‘October, but engineer Bill Haas, of 
the Canadian-French International 
Submarine Transportation Systems 
Inc. in Halifax, said the launch of 
the 28-metre boat has been delayed” 
until “about April, give or take 4 
month.” ; cart 
” After sea trials next summer, 
he said, she will sail to Canada 
where the conversion will take 
place in an unspecified shipyard. - 

The defence department has in- 
dicated it will only consider proven 
technology, and the success of Saga 
N is essential if the navy is going to 
develop the idea. ; oiexiee | 

Al Bancroft, an engineer with wie ei, 
AECL, said in Ottawa work i839 tel 
Proceeding on developing a reactor 
which would run “a bit hotter” than 
the ECS system, but would operate 
in much the same way. a x3 

The “nuclear-battery” designs 
intent is for “simple operatio. 
without the major investment i 

training staff and in + 

ties” needed for 
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ae Properly equipped for such em- 
aes Beginning with U.S.S. San 
Me N 751), which is scheduled 
€ commissioned in 1987, new- 
construction LOS ANGELES-class 
submarines will have design changes 
patie which will permit the with new capabilities for under-ice ployment and an aggressive wartime 
same | n Of Arcticuoperations' con. operations. Until that time, the 37 campaign against all Soviet subma- 
d y the STURGEON class. STURGEON-class and the 19 or more _rines, including ballistic missile sub- 
ventually, the new SE AWOLF-class improved LOS ANGELES-class will marines, peacetime U. S. Navy Arctic 
nuclear attack submarine, the lead constitute the U. S. Navy’s under-ice operations, such as the one pictured 
ship of which is planned for mid— capability. With the heavy ‘Maritime here, are likely to continue and may, 
TES Caan ae Navy | Strateg y” emphasis on forward de- in fact, increase —FLoyp KENNEDY 
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Overseas. ayments should be made in check for U.S. : . 
‘pank, or ina International Money Order made ee ee ene 
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DEEP SUBMERSIBLE PLLOTS ASSOCIATION 
NEWSLETTER 


ewe « JUNE, 1987 | 
Vion: XX, No.,2, Published by The Deep Submersible Pilots Ass'n 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
Peaceful progress of man into the deep oceans. 


Requests for information or contributions to this NEWSLETTER may 
be addressed to: 
Robert. K. “RugWorvniune vor or Donald E. Saner 


President & Editor, DSPA Sec'y/Treasurer, DSPA 
300 SeGund east . 9182 Newmont Dr. 

San Diego, CA 92122 san Diego, CA 92129 
(619) 455-6659 (619) 484- 3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: 
Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Ave. 

pan Diesos CARO ZE a 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 
Suddenly, 1987 seems to be vanishing astern. I'm just getting 


Svarpedpmand=s the.ycan wi sshalfiigone! sGuesstizneedp more horses in 


eaphtie, cbeitied Ge Se eis z as ~ 9 on Oe fe wee cag 
r »a coronary , resulting*in a’multiple bypass. — 
can report he bounced back and is now engaged in a new 
ralneftfishores Corp. haty 
de eG! ween: din 


Hewwee le 
‘ that th News 0 
peen ma tg to help* 
vests have ; i Who wan , Rae. 
geanslicsadets OEE a hi Great idea? gar to. ule Editor nan 
publishee sa la write Shes euue oe iho eneral info, Sahs 4 im 
every Member Peevey sperationa data; ; gmale nas been loiné, 
news of your acu ; etc. nly hn more St ici 


as 
£6 publish TT throw Cows the 


items, 
lated paper: 


to tell the truth, = 
to keep from buried 11 the accum 


day! - 
gauntlet. Make my y L, Tayant none Restaurant im 


y lunch meetings were held 4 ae “onbile Dates of 


DSPA monthl ° 6f ‘De 
San Diego normally on the third Thur ess oeaacdate ‘qsitors from 
meetings wil be changed, abe feasible, ) 
out of town. 

26March 1987--8 Members and 2 guests presen © at Seen ike 
No speaker was scheduled at this mee ing. aston ea Laves! 


aged very active discussion, sea stories; 


sts present. , 
ly Member fully qualifed in 
de presentation Onwea 
from the various 
he has now 


16 April .1987--7 Members and 2 gue 
Will Forman, believed vomve suhe Roe 
7 engineers design of DSV'Ss, gave a sli 
design methods and considerations with examples 
vehicles he has designed, including the tourist boat 


under construction for a customer. 


21 May 1987--5 Members and 1 guest present. 3 
The scheduled speaker had a change of plans, so round-table dis-= 
cussion of current events and pertinent history prevailed. 


18 June 1987--10 Members present. 
Mel Wills and Rick Barnes volunteered to relieve Larry Shumaker 
in the responsibility for design of aformet for a DSPA Pa oats 
Dive Log.--LCdr Rick Barnes, O-in-c of MYSREC = @ Doniieg ),spoke 
on the subject of MYSTIC'S just completed modernization over-— 
hauls «Due tombhersmall amount of deteioration found, the major 
overhaul period has been lengthened from 5 to 6 years. The pre- 
dicted life of the present hull has als been extended to the 
year 2010. The new DraperLab designed ICAD has all the control 
elements going through the computer (see layout plans on the 
next two pages). A spare “Noold" computer is carried with manual 
control override to permit plugging in the spare, if NeECessaiey 
with2-minute delay to resumption of computer control. A new 
downward-looking sonar was installed to facilitate mating etc. aan 
Lockheed is working on measures to increase "piggy-back" 5 eed ae 
from 10 to 20 knots to reduce time to arrive at rescue sane - oe 
It was decided that a later DSPA lunch, vrobably September eel 
eT ety epee ce visit £8 MESTIC at tnelNenals tere 
: oe y Rechnitzer announc i Tae 
in July as Operations Officer oS ee neal. eo a 
dives of PISCES VI ; PEE) AON ome 
a and 12 dives of SEALINK una ate 
and the National Geographic Society. eR aa ag 


OCEANS '87 will be held in Halifax from 28 September tou] 


There will be a session 
on M . 
Cook of Harbor Branch. anned Submersibles cha 


eh 
eG 


Deep sea 
research 
active here 


_The Deep Submersible Pilots Asso- 
Clation is an 80-member group based 
In San Diego, with most of its mem- 

rs coming from Southern Califor- 
nia. It also includes pilots from 
around the country, such as those in- 
volved in the Titanic exploration, 
and Pilots of submersibles involved 
I recovering the wreckage from the 
Space Shuttle Challenger. 

San Diego is considered by many 
of the members to be the nation’s hub 
of undersea activity and research. 

Association members also include 
deep-sea rescue vehicle pilots from 
the Navy, researchers from the 
Scripps Institution of Oceanography, 
World War II submarine pilots, and 
survivors of the USS Arizona when it 
was attacked at Pearl Harbor. The 
group meets monthly to discuss proj- 
ects and enchange information. 

Will Forman, 62, who co-founded 
the DSPA in 1967 with Larry 
Shumaker (a WWII submarine com- 
mander, also living in San Diego), is 
a retired engineer for the Navy Lab- 
oratory Systems. He built the first 
deep submersible in the United 
States in 1964. 

“I was the first NOSC (Naval 
Ocean Systems Center) employee,” 
he said. “The director, Bill McLean, 
the inventor of the Sidewinder mis- 

Sile, is the only one who had the guts 
to see to it that the submersible got 
built.” 

Submersibles differ from subma- 
rines, Forman said, in intent only. 

“Submarines are an anti-social de- 
vice meant to protect the country,” 
he said. “Submersibles are usually 
one- to two-man vehicles designed 
for short trips to do underwater re- 
search. Submarines come up only 
long enough for the crew to re-en- 


list.” 
orman was part of the team 
Rescteted. to the coast of Spain in 
1966 to look for a hydrogen bomb 
that had been lost from a US. mili- 
aircraft during a mid-air refuel- 
ing accident. 


DSPA in the news. 


“I went on 30-hours’ notice,” he 
said. “We searched for six weeks, 
three dives a day at four hours each, 
trying to find a 2.1-megaton bomb.” | 
The pilot of the research vessel Alvin | 
eventually found it. 

Forman continues to design and 
test submersibles. Neatly stacked | 
notepads on a large table in his | 
Clairemont home identify what notes 
are for what project while he waits - 
for subcontractors, suppliers and 
investors to return his calls, 

His phone rings continuously. 

Throughout the house are photos of 
submersibles he has designed and pi- 


loted for geographic and oil explora- - 


tion firms, as well as fish and game 
and Navy groups. Cassette tapes of 
Chuck Yeager telling stories about 
boyhood days play in the back- 
ground. 


Forman also has scale models of 


boats he has designed, including one 
on which he is currently working. 

“T had to search for a long time to 
get the right-size dolls to fit inside 
this boat,” he said, unveiling the 
model. 

The A-Team dolls are what now sit 
in the boat. “Ken and Barbie were. 
too big,” he said. 

“The ocean bottom is * forever 
changing,” said Foreman. “Unlike 
the air, where you can say it’s 
cloudy, rainy, windy or clear, you 
can’t do that with the ocean. It’s al- 
ways different. You can’t even say 
what color the ocean is. 

“We are much more ignorant in 
ocean research than we are even in 
Space research. There are a lot more 
unknowns.” 


Joseph Thompson 
Master of Ceremonies 


Joe is Producer/Cameraman and President of 
Seavision Productions of San Diego. He was the 
Master of Ceremonies at the Oceans '85 Film 
Festival in San Diego. In 1963 he joined 
Westinghouse and became the first American Film 
maker/diver to train with the famous Jacques 
Cousteau, in the Operation and piloting of the 
Diving Saucer, a research submersible. With the 
submersible and working diver sharing the 
spotlight at this year's ROV (remote operated 
vehicle) Conference, Joe's training as a working 
diver and submersible pilot certainly qualifies him 
to represent those segments of our Ocean 
community at this year's Festival. 


Joe has produced several ocean-oriented films and 
served as cameraman on 10 network Jacques 
Cousteau television specials. His credits include 
"Nova specials," "The Undersea World of 
Jacques Cousteau," "Man from Atlantis," "In 
Search of," "Sharks, the Death Machines," "Those 
Amazing Animals," and others. He won 4 
National Emmy Awards for his production 
"Voyage of a Yankee Clipper" as well as 2 


‘National Emmys for filming and producing "Flight 


of the Gossamer Albatross," the manpowered 
aircraft that flew over the English channel. He 
won the Grand Award at the New York 
International Film & Television Festival for "Solar 
Challenger," first solar powered aircraft flight in 
history. 
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Secrets of the Titanic 
For more than 70 years the Titanic has lain undis- 
covered in its final resting place, shrouding in mys- 
tery the circumstances surrounding its demise. 
Over the past year, Dr. Robert Ballard of Woods 
Hole Oceanographic Institution located and filmed 
the remains of this magnificent vessel. Now you 
may watch the most celebrated event in the history 
of underwater exploration, exclusive footage of the 
Titanic as it appears today, nearly two and one-half 
miles beneath the surface of the Atlantic. 
G2253 — VHS — 60 Minutes 
~~ $29.95 ‘ 
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NEWS FROM MEMBERS (2/23/87) 


j Limited 
male Research Submarin 
ek S om es 


Patri | ae 
e hired on wil 
j ior Pilot, 
ly assigned as Seigial 
be vada Patrick Lahey,on the 
nversion program EQ wae 


ticularily upon 


sed,I hav 
"Well as you can see from the Seite 
Research Submersibles Ltd.and a bed over 
in Rota on the PC-1201 having be ngive co 
5th of February,following an inte and more par 
PC class of vehicle in Grand Ve ay 
my arrival here prior to the hand over. 
We are currently using PC-1201 or as Be cue on 
"Pau-Pau 1",in a tourist mode with dnd veather conditions,we try 
dive.Depending on tourist interest an (normaly fairly shallow 
to carry out as many as four dives a day.\no . off the shore, and 
dives to only about 120 fsw.)We are based right o dnc ieanan 
as such are nat utilizing any form of mother ship,o We Haview OnCMGEneN 
towing vessels("Pau-Pau Boy"-workboat,and our zodiac nadiedeneue 
R.S.L.pilot assigned here.His name is Bruce Blackburn. 1 ee ? 
M.I.C.Corporation has assigned us a Japanease PALOG Trainee, 
work with us.(His name is Aki Hanawa and is progressing fairly 
well at this time)PC-1201 is currently on loan,to M.1I.C.Corpor- 
ation(the owners of the Pau-Pau Hotel,where the submersible 
operates from)R.S.L.is loaning them this vehicle,while they ; 
continue the conversion of PC-1205 to the "double-bubble" submersible 
that M.I.C.Corporation has contracted to purchase.The New PC-1205 
should be delivered to us in late spring,and PC-1201 will then, 


be returned to R.S.L. 


known localy as 
d two tourists per 


Bruce and myself have been hired,to be sent, on temporary 
loan to the Japanese to operate and maintain the submersible, 
and to train the Japanese to eventualy take over the operation 
on their own.No timetable has been set up at this time for this 
hand-over ,but I suspect it won't be for some time yet.Once they 
do take-over,I imagine Bruce and I will be assigned to another zs 
R.S.L. contract somewhere else. 


PC-1205 is undergoing a major modification at this time,at Pe 
R.S.L.,Grand Cayman.The stern main motor is being removed to j 
make way for a rear facing large diameter port similar to the 
main viewport.Two side thrusters will then be utilized for prime 
propulsion.The new PC-1205 will then be used to take four 
passengers in addition to the Pilot.We anticipate that we 
soon be operating with the Pilot ,two Passengers and perhap 
Mr.Hanawa as Co-Pilot/Trainee onboard to increase the amo 
of time for training. 


In addition to the standard type of tourist dives we |; 
required to carry out various dive schedules for journ 
and visiting scientists on different locations around 
island.(and normaly to deeper depths ag well) re ie. 

i hope sthat the foregoing will give you 
of my current involvement with RIS.b. hand AGM 
Mariana Islands. : pay Se gE 


of my current Position as senior Pilot on PC-1201 and eventualy 
PC-1205 when She arrives,I wish that I could be considered for 


agreement with R.S.L.,for this Particular contract; In addition, 
the copy of my resume which I gent you @ couple of months ago,. 
Should provide any other information that you may require. (If 
you need another copy,please feel free to contact me,or if you 
Should require any other information as well) 


(44/87) 

Well a pretty slim month with reference to news clippings, in this area of 
the world, as well as in Rota, C.N.M.I., but I have enclosed everything I saw, 
The clipping on Hyco Submersibleg Ltd. ,from Skindiver Magazine is interesting, 
due to the depth rating they give for that vehicle,The picture looks like 


rating of only 300 few.Thig Could be due to a number of reasons; ie, l)a 
printing error, 2) problems in design/fabrication/certification with subsequent 
reduced depth Capability, or possibly 3) am additional version of the TS 1000, 
for shallower depths. (I have been unable to find out which of the above ig 


correct,as yet) 
My big news concerns the fact that the Contract that I was on with PC-1201, 


in Rota,C.N.M.I, ,which was to last a minimum of one year, was cancelled after 
only two months.The original agreement between the Japanese firm (M.I.C,Corp— 


Be 


“tp, 


pc-1205 , when her 
some very 


ple Boat"was comp be worke 
conversion to the "Dowty i. roblems, aie orders were placed 
fi cial /pusiness/1egat Pp 4 restrain & S.L. can 

major finan ently, cour 1) R.»- 

at the negotiating table. Pt in the end result pagien Mennot 

on the submersible by es ree ae 2) MACRO this time knows 
O-1201 bac ) 

PRR con Seth Le: in Se eeaeatil decide upon- i 
r in whose favour the co ‘e that the pro 

Seog ae dock in Rota.It was very mea © 46 h the Japanese. 

as I was really enjoying diving pc-1201, emi out yet 

Who knows, perhaps things may still get wor jn soon. 

and we could be back on the reefs of Rota ag8 

with additional contracts ; 


So as it stands, until either R.S.L. comes up here on another 
or elsew: 
or until PC-1201 is either operating Be eke Ome boat when it was 


contract (R.S.L. said they would put us ow GOntEEC: 
released by the courts)we are on-the—beach again, looking 107 e201 aaane 
Oh well, both R.S.L. and myself have strong hopes of g@ & 


again soon. 


oration) and R.S.L. ,for the us 


| f the 
reer resume with the addition 0 
I have enclosed another copy of my ca EES. 


R.S.L. data on it, for your reference should anyone con oe 
contract and be looking for staff.(Just incase it takes a long time fo 
R.S.L. to get a contract going again.) Again,thankyou in advance for any 


assistance that you can provide in this area. 


Well that is all my news for now.I wish I could say I was glad to be back 


_ here again, but truthfully I really prefer tropical sunshine!! 


(6/31/87) 

I have heard from M.I.C.Corporation as well as Research Submersibles Ltd.,- 
and apparently the submersible "pc 1201" 46 still under court seizure,but 
now the arrest has the vehicle on a dock in Guam, at this time.It appears that 
the business/legal dispute between the two companies has still not been solved — 
at this time, and may yet end up in the courts.(I believe that Japan would have — 
jurisdiction in this case,if it goes to trdil)Other than that, I have heard 
nothing more concerning this contract with "PC 1201". 

On a new subject, I was able to track down a contact for the Japanese class— 
ification organization, that I had queried you about earlier. In case you~ 


were unable to find out anything and for general information the organiza 
at aiqeh ome 


Nippon Kaiji Kyokai or N.K.K., , 
4 - 7 Kioi-cho, 


Chiyoda-ku, 
Tokyo, 102 
Japan 


Attention: Y. Ujiie, General 


Rules & Regulations For Construction and Classification (1982), 
Seperate Volume, 


Rules for Survey and Construction of Steel Ships, 
Part T Submersibles, | 


The price per copy is $15.00 (U.S ) and 
: ae postage/handling to the East Coast of 
Canada is an additional $10.00 (U.S.) : i ; 


How is the D.S.p.A. Logbook project coming along? If the committee needs 
any assistance that I could provide from here, please have them contact me 


at any time. Also if I can assist the D.S.P.A. 4 
° s . e e n h 
do not hesitate to contact me, kaa tape eo we 


(6/30/87) 


Enclosed is a copy of a letter sent back to ne »when I enquired into the 
possibility of the Canadian Government utilizing Tourist Submersibleg,in the 
development of the recently formed ,Canadian Marine Parks, It appears that 
they want private industry to initiate any projects of this type.However, 
their published policy paper on development calls for close support (perhaps 
not monetarily ,though) of private industry developments,encouraging public 
use and understanding of the aims of,the Marine Park System. (Currently, there 
are only four designated sites, but more are planned in the future. ) 


As you may have heard, M.I.C.Corporation, owners/operators of the Pav-Pau 
Hotel on Rota,Commonwealth of Northern Mariana Islands,have taken over ownership 
of "PC-1201", formerly owned by Research Submersibles Ltd. They will be operating 
it in the tourist mode at the hotel,An unidentified "British Pilot,who had 
worked with the vehicle in the North Sea" ,has been hired to operate the vehicle, 
as well as to continue with the training of M.I.C.'s pilot trainee,Mr.Aki Hanawa. 
Another pilot may be hired at a later date.The vehicle was located in Guam,but 
has now been returned to Rota,The original plans for the development and purchase 
of the "Double-Bubble" submersible,(a remodeled "PC-1205")with Research Submersibles 
Ltd. have been shelved for now, with no estimate,when nor if,the project will 
be re-commenced, in the future, 


Enclosed is also an article on the "Republic" salvage operation currently 
under way.The company, Sub-Ocean Salvors International Ltd.,is crewéd with 
former employees of Wolf-Sub Ocean Ltd. ,which folded approximately one year 
ago.They are utilizing the "DUPLUS II" in the manned mode to back up the 
saturation diving crew.Submersible crew members include;Steve Hart ,Mike 
Winters,and Larry Dooley.(All former Wolf Sub-Ocean Pilots).If this project 
proves financialy feasible,other salvage operations may be attempted by them, 
in the future,For information, the contact name and address is; 

Mr. Bill Flower, 

Operations Manager, 

Sub-Ocean Salvors International Ltd., 
P.0. Box 2536, Station 'M', 

Pier 9, 

Halifax, Nova Scotia, 

Canada B3J 3N5 

Telephone; (902) 423-5555 


Under seperate cover, I have sent you the information, that I recieved, 
following a query to the company building and marketing the "Semi-Submersible" 

vehicle,called the "Nemo".It seems like quite a'toy-for- “.g-boys',but I though 
“you might get a chuckle from it. : 


' 
-a10) es Cape ri Fa. 4 
9 ; f Be Oy 4 7 ao a 


Environnement 


jronment 
| bod Ganess Canada 


Parks Parcs 


Ottawa, Ontario 
K1A OH3 


juin, 8 198/ 


Our file Notre reference 7 2 (0) (0) = aL 


Your file yore reference 


Mr. Patrick W. Smale 
P.O. Box 538 
Middleton, Nova Scotia 
BOS 1P0 


Dear Mr. Smale: 


of 1 May 1987, suggesting 


Thank you for your letter 
onal marine parks. 


the use of small submarines in nati 


e new class of small, 

for future use in 

ble of providing 

o underwater | 


I agree with you that th 
tourist-oriented submarines holds promise 
national marine parks. They are certainly capa 
safe and easy access by non-diving park visitors t 
habitats, thereby facilitating our efforts to explain the 
undersea world. Suitably equipped, such submarines could also 
open up new research opportunities within marine parks. tow 

ek 

ie, O8Et is Environment Canada - Parks' policy that visitor 
facilities such as tour vessels should be provided, where 
feasible, by the private sector. Therefore, I question the: to ~ 
economic viability of tourist submarines in Canadian marine © 
parks because they will cater to a much shorter park visitor sf 
season than is the case in similar parks in tropical waters 
Perhaps operators would find it advantageous do move the 


parks Bigouan develops. /sstaa. 22am cate 
‘ ie O28 Bhat oor G08 Se ee Moet 


yo ie ame. ee dito al 


David M. Graham 


Lead, Follow. . .But Let’s 
Re-Energize Ocean Technology 


Is it possible that the U.S. civil ocean community today is unableto mounta recovery 
expedition of similar technological complexity? 

It disturbs us that while U.S. researchers have the innovative technology and innate 
capability (along with the blessing of no little luck) to locate objects on the deep seafloor, 
.such as the Titanic or potential mineral “bonanzas” at hydrothermal vent sites, the U.S. 
ocean community could be losing its technological advantage as exemplified by the 
IFREMER-Nautile expedition. Granted, we can Point with justifiable pride at past 
industry accomplishments like Reynolds’ A/uminaut, the notorious Glomar Explorer, 
and the history-making Trieste I. } 

But to many, yesterday’s technology is just that; we need greater support for 
developing today’s technology—and tomorrow’s—in this competitive world. 
_ The Nautile represents a significant technology leap by the French in their effort to 


_ seem to be gearing up foran assault of a different kind in the deep ocean. While enjoying 
a clear world leadership in industrial robotics, Japanese government and industry art ah 
cknowledge they may be as much as ten years behind in underwater robotics. _ 
nis International Trade & Industry has allocated some $60 million to catch 
ote ocean mining and ocean disposal 
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SUBMARINE RIDES 


zs. A new form of sightseeing has been 
added to the Grand Cayman activity list-- 
submarine rides! Unlike the amusement 
park simulators, these subs are the real 
thing. Designed for serious scientific and 
commercial work, these durable steel 
machines can actually seal hatches, 
make dives to a variety of depths and 
maneuver among the coral reefs with the 
aid of electric motors. For the first time 
ever, nondiving visitors can make eye- 
ball-to-polyp observations of Grand Cay- 
man’s reefs while remaining perfectly dry 
at surface pressure. 

Grand Cayman is the first island to of- 
fer such futuristic underwater sightseeing 
activities on a large scale. There are 
presently three submarines in service 
and possibly more to come. These have 
become big hits with both divers and 
nondivers alike. This trend may be the 
dawn of a whole new phase of underwa- 
ter enjoyment. 


The first company to hang out its sub- 


marine shingle was Research Submersi- 
bles Limited (RSL). This small company 
offers a real high voltage experience that 
is especially exciting for divers. Based at 
George Town Harbour (next to the Bur- 
ger King), RSL operates two Perry deep 
submersibles, formerly used for oceano- 
graphic exploration. Each will carry up to 
two passengers, plus a pilot. These small 
_ submersibles are the size and equivalent 
of an underwater sports car, but don’t go 
as fast. What they do best is go deep. 
RSL offers deep submersible dives to 
800 feet along the face of Grand Cay- 
man’s vertical drop-off. Divers finally 
have an opportunity to go over the wall 
and personally see what lies beyond the 
130 foot limit for safe scuba. The sub fol- 
lows the vertical face of the wall to a 
depth of 550 feet,@where it changes 
abruptly to a 45 degree slope. The sub 
continues down to a maximum of 800 
feet, where passengers can observe the 
bizarre sights of many benthic creatures 


and corals. One of their most exciting - 


dives is a visit to the Kirk Pride, the intact 
wreck of an inter-island freighter. It is 
perched on the wall at 800 feet, held in 
place by a giant rock formation. 

RSL schedules four dives daily for 
each submersible and is often booked in 
advance. Each dive lasts approximately 
one hour. Guests receive a personalized 
explanation of the sub’s functions 
throughout the dive, plus a highly infor- 

mative narrative on the marine life viewed 

through the sub’s 36 inch dome port. 
The newest addition to Grand Cay- 

man’s burgeoning submarine fleet is the 


tons and featu 


~ room, complete air- 


ig is 50 feet long, weighs 

at ee 14 side oun bo 

i in di jer. Passen- 

t are 24 inches In diame 

4a sit side-by-side, with two sds 

sharing a port. The interior of the su 
e-half feet of head 


, with six and on 
rood conditioning and ster- 


eo music. The vessel se $3 million and - 
‘0 years to complete. _ ; 
Pane baa at George Town Harbour, 
Atlantis Submarine Tours plans to oper- 
ate 12 to 14 trips daily. They will schedule 
both day and night dives, providing 
Grand Cayman visitors with a new form 
of nighttime entertainment. The sub is 
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certified down to 150 feet. Divers may ~. 
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Czmv par C WA Ze A he Atlantis a great way to introduce I F 
CFEQ. 1987) yantis. Designed find e/a. and family to the mar- 
INE giant 28 assenger 4 Canada, this fu- ice N isi dersea world. i 
ans ‘ie SO sale is the first of its a Ser et en 
inthe world. It has been described oy 4 
inventor as a touring sub, COnsn =" June 11, 1987 
specif ily for underwater sightseeing. 
specifically Dear Irene, 


| Although lately “here” can be any one of a number of 
ry busy since the last time I wrote to you. We now 
have three submersibles in operation, and are in the design/construction 
phase for the fourth vehicle, which will be going into operations in Hawaii 
tater this fall / early winter. Needless to say all of this has not left a great 
deal of Ume to caich up on all of my correspondance, which is the only 


excuse | have to offer for not writing sooner. 


est place to start is at the begining. You know that 
d out of Georgetown, Grand Cayman Island. The 
here these days is Chris Hindle, and although I 
garding the processing of “O covers I'm 
here will try to do as many a3 they can. 


Yes, I'm stil! here 
places, We have been ve! 


Let's see, I guess the b 
the “Auantis 1” is base 
operations manager on site t 
have not spoken 10 hia re 
reasonably sure that the crew ¢ 


out of Bridgetown, Barbados. and the operations 
time submersible hand that I'm sure you vill 
lays - Fred Warwick, the senior pilot is Steve . 
Haney. “Atlantis 2° is the boat that was in the Expo 86 here In Vancouver 


“Atlantis 2° is based 
manager there is an old 
remember from the old Hyco 4 


SOB TS 9) (eae te We. 2) 
CAYMAN VIDEO 

Scuba Safari of Grand Cayman has 
completed a video entitled The Cayman 
Adventure. It features Cayman's attrac- 
tions from 800 feet down “‘the Wall” ina 
submarine to 200 feet in the air flying on 
a parasail. Other points of interest include 
scuba diving and the sea turtle farm. 

Scuba Safari is continuing its guest- 
house/diving package. This includes one 
free video plus a 20 percent commission 
offered to small and medium size groups. 
Divers having an underwater portrait 
made can use a DPV free. 

For information call Jeff Kingstad at 
(809) 949-3742 or write Scuba Safari, 
P.O. Box 2029, Grand Cayman, BWI. > 
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PISCES 2 TO CAYMAN 

Research Submersibles Limited’s Pis- 
ces 2 submersible, capable of dives to a 
depth of 3,000 feet, will be used soon to 
study deepwater sixgill sharks off Cay- 
man. In the past, the vessel has been in- 
volved in torpedo recovery, pipeline sur- 
veys, a search for the Loch Ness Monster 
and, most recently, in a study of the Japa- 
nese World War II battleship Yamato. 

Pisces 2 is 20 feet long, weighs 12 
tons and carries three people. When not 
being used in research, it will be avail- 
able for tourist dives. For information 
contact Research Submersibles Limited, 
P.O. Box 1719. Grand Cayman, BWI; 
(809) 949-3870. xr 
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frieghter bound for Charlotte, Amalie in St. Thomas, US. Virgin Islands. I 


fast year. In November 1986 She was transported by truck to Miami, and 
then was transfered to a freighter for the last leg of her journey to 
Bridgetown. They are presently doing about 12 dives per day, and we have 
been getting rave reviews from all who have taken a dive in her there. 


“Atlantis 3° was shipped by frieghter directly from Vancouver, in April 
1987, to San Juan, Puerto Rico and was then transfered to a smaller 


have just returned from St. Thomas, wheré we introduced the sub to her 
operations crew and did all of the American Bureau of Shipping and US. 
Coast Guard acceptance testing. She passed all of her tests with flying colors 
and she will be involved in pilot training and dive site selection diving 
until the end of June 1987, and thea she will start taking passengers on 
tour dives there. The operations manager in St. Thomas is Doug Fry and the 
senior pilot is Lawrie Kadar. 


The “Atlantis 3° is a bigger submersible than either of the other two 
boats. She can carry 46 passengers and two crew per dive, (Atlantis | & 2 
carry 28 passengers and two crew) She is 65 feet jong and weighs in at 
about 160,000 Ibs. Like all of the “Atlantis” submersiblies she is fully sir 
ee ay en public address system, and meets or exceeds the 

uicements the American Bureau 
Gaurd, for manned submersible vehicles. Mason, 


“Atlantis 4° and “Atlantis $* are currently being constructed by “Hawaiian 
Submarines Inc. which is based out of Everett, Washington. This company 
will be operating these vehicles out of Kona, Hawaii. At the present time 
they expect to to take delivery of the number 4 hull in early July, and after 
the pressure testing will begin the assembly of the vehicle. It is planned to 
have the Atlantis 4 on site by November 1987, and to begin pilot training 
and dive site selection as soon as it arrives there. As we get closer to that 
time J will let you know how it is all going. 


All of the “AUlaatis” submersibles are designed and constructed 
exclusively for taking passengers on sightseeing tours and are not 
reconstructed or refurbished submersibles from days gone by. All of the 
teal a aaneey vehicles are designed with the comfort of the 

engers in mind and are backed up by separat 
Marimum safety of the passengers. port BA ne 


I have enclosed a list of the addresses for each of the * | 
3 the “Atlantis” 
sites, 30 you and your readers will know where to send “0” cover he | 
as I have mentioned before in a letter to you, PLBASE bear in mind that 
TRA a doing 12 to 14 dives per day (usually 10 
and 2 to 4 night dives), whi of the 

Operations people. emus ie eae oy og 


Well { hope some of this has been informative and helpful 
am sorry that I have not been keeping up a regular paren 
you, but I'm sure that you can understand that producing the numbe 
Vehicles that Sub Aquatics has in the last couple of years, ob 
Up @ great deal of time. I hope all is well with you and 
ever decide to take a holiday over in one of our site loca 
will let me know so! can arrange for you to come on 


Until next time, Regards 


TOURIST 
SUBMARINES 


Thé tourist Submarine business is 
getting to be a big money business 
these days and several companies are 
hoping to build Subs that can take 24- 
50 passengers to 150 ft. depths or 
more. Hotels and tourist attractions in 
holiday-land are gearing up for this 
"new" business. 

Consider this venture: Tropical 
Submarine Safaris Ltd., a British 
Columbia Corporation trading publicly 
on the Vancouver Stock Exchange, is 
now offering limited Partnerships in 
the purchase and Operation of tourist 
submarines. The subs can Carry 34-36 
Passengers in air-conditioned comfort, 
will be rated for 150 ft., certified by 
ABS and will have 18 twenty-two inch 
diameter view Ports on the sides and a 
nee 48 inch diameter view port in the 

Ww. 


- Research Submersibles Ltd. 
will build tourist Subs that can handle 
up to 46 passengers and will have a 
depth rating 250 ft. They will also be 
ABS certified. Viewports will be 30 
inches in diameter with bow and aft 
viewports 57 inches in diameter. 
What's the big Opportunity? A great 
rate of return in the right market. For 
example, in the British West Indies, a 
one-hour sub ride costs $45.00 per 
person. Multiply that by, say, 34 
passengers and that's $1,530. Then, 
consider the sub could make 14 such 
dives a day, including illuminated 
night dives. That's $21,420, which is 
not bad for a day's work. Tropical 
Submarine Safaris say that a 
submarine owner/operator could expect 
a 100% return on capital investment in 
just over four months using a best 
case, no-tax scenario. 
But will people go into a submarine? 
They're standing in line for the dive 
rides in Grand Cayman, according to 
Sub Aquatics Development, maker and 
operator of the Atlantis II tourist sub, 
as well as other independent observers. 
After all, for the general public, diving 
100 ft. or more is an adventure not 
soon forgotten. It just could be one of 
the next entertainment "ins" through- 
out the world. — 
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OCEANWORKS 
ACQUIRES SUBS & 


SUPPORT VESSEL 
Oceanworks, Long Beach, California, 
has acquired the R/V Seahaven and two 


manned submersibles (BETA & 
GAMMA), formerly owned and 
operated by Nekton, Inc., San Diego. 
Oceanworks has also retained the key 
Nekton staff to pilot the subs. 

The Seahaven is a 90 ft. long research 
vessel capable of extended operations 
in seas up to ten feet, It is also an 
ideal platform for diving and ROV 
support operations. Launch and 
recovery of manned subs and ROVs is 
done by an elevator which eliminates 
the need for crane Support services. 
The BETA and GAMMA subs are 
rated for two people (pilot & observer) 
and are rated for 1000 ft. 

Oceanworks was formed in 1979 as a 
diving and technical services firm. 


* We reported in this column last 
month that Finland's Laivateollisuus 
shipyard had an order for a tourist 
submarine to operate in Simo Lake, 
We also said the submersible in the 
artist's sketch looked like the Atlantis 
submersible built by Sub Aquatics 
Development, Vancouver, We'ves 
since found out that it is the Auguste 
Piccard, the submersible that was 
fitted with an ROV and various 
offshore sensors. Last we heard she 
was Tusting away in Galveston. Now 
she is being renovated for tourist work 
in Simo Lake in central Finland. It's 
fitting; she began life in 1963 as a 
tourist sub in Lake Geneva, She was 
built in Switzerland, 


PISCES XV UNDER 


BUILD 

HYCO Submersibles Ltd (formerly 
International Hydrodynamics Company 
Ltd) has announced the construction of 
PISCES XV, a new, manned observa- 
tion submersible to be rated for 4,000 
meters (13,120 ft) water depth. It will 
be classed by the American Bureau of 
Shipping. The submersible will be 
available for the summer season of 
1988 for charter to scientific and 
exploration groups at reasonable day 
rates with pilots and technicians. This 
new PISCES will be operated from the 
M/V Seaward Explorer. 


NEW SUBMERSIBLE 
UNDER BUILD 


The University of Hawaii will build a 
Submersible out of new and less 
expensive materials, according to 
Ocean Science News. Working with 
graduate students, engineering profes- 
sors John Craven and Ron Knapp 
are using acrylics, fiberglass and other 
materials for pressure hulls based on a 
design Knapp proposed back in the 
1970s. It is esseftially a prebuckled 
hull and its surface has a diamond- 
Shaped pattern which Craven calls 
"diamond dimples." This gives it an 
increased stiffness, like the increased 
Strength of thin metal when it is 
corrugated. According to OSN, Knapp 
has calculated that a pressure hull for 
an underwater instrumentation housing 
3 ft. long, 2 ft. in diameter and rated 
for 5,000 ft. could be produced in 
quantity for less than $1,000. 
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U.K. Firm Sells Submersible 
System to Chinese Corporation =. 
*OSEL (Offshore Systems Engineering Limited) eit 
announced the sale of a Duplus I! dual role manne * 
manned submersible system to the Everbright Corpor 
tion of the Peoples Republic of China. 
This is the first major sale of this ty is 
directly to China, according to a statement by OSE an 
is the culmination of a carefully nurtured relationship 
between OSEL and several important Chinese national 
corporations, according to OSEL. Since 1982, OSEL has 
received an average of two chinese delegations per year, 
some staying as long as three weeks to receive detailed 
briefings. OSEL’s own staff frequently visits China. 
. The Duplus is being built at Great Yarmouth, U.K.., for 
delivery to South China later this year. The system will be 
operated by Jia Feng, Industrial Company, a nationally 
owned corporation based in Shenzhen Special Economic 
Zone in the southern province of Guangdong. The com- 
pany is a relatively new commercial entity engaged in 
underwater engineering and inspection work aimed at 
China’s fledgling offshore oil industry. Its main office is 
at the oil supply base, Shekou, which serves the whole of 
the South China Sea. 

The contract valued in excess of $1 million, includes a 
comprehensive package of special equipment and an 
extensive training program for Chinese engineers and 
technicians. The personnel involved will spend several 
weeks at the OSEL factory, and at the company’s training 
facilities in the U.K. learning every aspect of Duplus 
operation, maintenance and pilotage. /sy 


pe of equipment 
and 


© 300:foot depth rating 
© Choice of interiors 

© ABS/Lloyds approved 
e 6 passenger capacity 


© Turn key package available 


126 Garden Ave. 
Lions Gate Business Park 
North Vancouver, B.C. 
‘Canada V7P 3H2 
Telephone: (604) 980-5111 
Telex: 04-352536 Hyco-Van 


man’s burgeoning SUuDManne Neeris wie 


SUBMERSIBLES 

FOR SALE 

A British company has a ener 
i i 

manned. submersibles and Fels 


available for sale. 
eos on diver lockout subs to one- 
atmosphere diving suits. There is also 
a 200 meter saturation diving system 
with diving bell available. It will 
camry current certification and will be 
slung ready for transportation. 
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SUBMARINES 


ce OAare ETD os os, 
' => depths to 1000 feet... 


- KITTREDGE INDUSTRIES 
Route 1 
Warren, Maine 


Prices for the subs Tange from 
to £350,000. One sub, 4 an 


: 3 hi 
built LR4, is the sister boat ey 
LR5, which is_ operational ane 


provides a submarine rescue service to 

the British Royal Navy on a 24-hou; 

standby. The "as is” asking price is 
£150,000. If you take into account 
that although the vehicle is not 
classified and that it does not retain all 
of its standard equipment, the cost- 
savings are enormous compared to the 
£2 million for a new build. 
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a dive 


_ While ‘mother ship HMCS Cor ; 


tnorant is 


Mmersible 


training. - ner PES - 

*. Working independently 
SDL-1, pilots the: luxury.’ of **jost 
driving” 


ciency. levels ‘high: and get extra! 


ton craft is lowered and raised - 
from the water with the A-frame oni . 
-the stern of the fleet: diving ‘ship, : 
but in harbour a heavy-duty crane . 


gently lowers the SDL-1 into the 


. Water off. Shearwater’s diving jetty. « 
diver disconnects ; 
and, after checks? 
are completed on the surface, hé at-! 
buoy on a long lind so sur- : 
face<control staff can monitor the | 


A “cowboy” 
the crane’s hook 


taches a 


_ Submersible’s pésition{ “2 <=. 
z jCleared to’ diva* 


= 2: When the= 
“cleared to dive,” vents 
and she sinks slowly: to 


the SDL-1 is expecting to dive deep- 
ly or if the buoy’s line may snag the 


submersible’s thruster propellers, ; 


2 


P.O; Baillie said. 


“In that case,’ we just open : 


vents.and give a good ‘blow’ — the 

guys on the surface will see the 

bubbles.” Neri. 8.4 a 
After.more checks are complet- - 


: ed while resting on the bottom =) a 
_ electrical and oxygen systems mon- ‘ 


itored and the ports, observation 
bubble and hatch surveyed for leak- © 
age — the small craft moves off in 

10 feet of visibility just above the . 


~ harbour floor. ’ 


While the SDL-1 looks some- ' 


_ thing like a conventional submarine , 


“from the outside, ‘when it’s « 


‘stripped down it looks like a giant - 


~ barbell,” the chief pilot said. 


. One end of the barbell contains . 
the pilot’s controls, the observation * 


_ bubble, TV monitors,’ controls for 


-up tp three mechanical arms, a ~ 


_ computer, communications and 5 


_ navigational, equipment and two pi- 


_lots and a diver, all crammed into a 


in! 


1 CHhawe ct! 


isu 


iN 


minisubmariné is’; 
are blown ; 
the bottom. : 
At sea, the buoy is not used-if : 


ing 


Lead 


mersible SDL-1 before the 
15-ton, five-man craft is lift- 
ed out of the water at CFB 


Shearwater... fads 


4 


each” linked in series on the outside 
Of the hulk 6). <b 36 35! ye sie 
The battery boxes 
with nonconducting oil to combat 
water pressure, and power the 
thruster propellers, which: are 
placed in various positions on the 
outer hull“to allow thectaft to 
move'in any direction — forward, 
back, up, down, left’ or right ~ 
much like a helicopter can. 
The batteries also power all 
other systems, including hydraulic 


arms, lighting, and the many other ~- 


Pieces of equipment needed to en- 

sure the vehicle can perform the 

roles asked of it. is 
Oxygen tanks 

A 600-cubic-foot oxygen tank 

provides air within the SDL-1 for 

its crew, while four 1,000-cubic-foot 


‘oxygen fanks on the outside are for 


isk 


1 
bat Se 


are filled. 
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pressurized to 3,000-feet-per-square- 
inch, provide air for ballast tanks. 

aft or stay at a de- 
sired depth. +: [tics doa oe 


couver, the SDL-1 is primarily used 
by-the navy as an undersea _plat- 
form for tethered divers... j 
"a3 Lieutenant Maurice Coulombe 
“said the clearance divers, usually © 
three, will seal off. the passageway / 
between the spheres and, when air. 
Pressure in the after sphere is in- | 
creased to equalize against the | 
water pressure at a specified depth, 5; 
the. divers - will drop out a deck | 
hatch in the after sphere. into the | 
ere ‘Tethered’ divers .- 
iy They, caneither wear. weighted 
divers’ . boots; for. working on the 
bottom or. flippers for swimming, 
he said, working in diving helmets 
with supplied air and communica- 
tions and “tethered” to the sub- 
mersible.-; ; ci Sore tee TD acetryt| 
_ The machine is also a valued 
tool. for scientists — especially ma- 
rine biologists and Seologists — and 
for naval Tecovery operations. - 
The untethered SDL-1 commun- 
icates with the surface via under- 
water telephone — basically 
- loudspeakers and hydrophones — 
and with radio on the surface. 
The tiny craft is definitely. not 
for- the: claustrophobic, Lt. 
Coulombe said, - bE : 
While operators and .maintain- 
ers are professional navy clearance 
divers, other interests. are devel- 
oped when on the SDL-1 team, in- 
cluding shipwreck history and ma- 
rine biology. ace ey ee 
“It’s probably the most interest- 
‘ing job in the diving trade,” P.O. 
Baillie said, and motivating crew 


members’ and maintainers is “no 

problem.” . gee 

_ “You don’t really have tobea 

supervisor unless it's to slow them oe 

down." eRe pes Sare tai Beh ce EAR 
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The SAGA 2, a model of which Is af 
is to be developed by Comex Industries vais 
experience gained in the SAGA U seal } 
the 340 ton coastal submarine will featu 
Stirling propulsion technology. 

(photo: Comex Industries) 


omex Industries is a newcomer to 
the defence field but its SAGA project 
could be one of the most Significant 
debuts at Le Bourget for many years. 
The company displayed a model of 
their SAGA 1 Long Range Au- 
tonomous Submersible, which will 
undergo proof of concept trials in 
early 1987. 

SAGA 1 will be the first submarine 
to be equipped with two type V4-275 
Stirling engines for submerged propul- 
sion, and in addition will have a His- 
pano Suiza diesel for surface work. 
This will provide a maximum speed of 
seven knots on the surface and six 
knots submerged. 


The vessel has been designed to act 
as an integrated system for the launch- 
ing of divers for scientific, industrial 
and military roles. With a crew of 
seven, the SAGA | can Carry six divers 
in a hyperbaric compartment which 
will extend their working time to a per- 
iod of 15 days. A three ton payload 
can also be carried, which could in- 
clude diving tools or ina military mis- 
sion equipment for combat swimmers. 

The experience gained with SAGA 1 
will be used to develop SAGA 2 which 
is aimed directly at military markets. 


SAGA 2 will be a 340 ton coastal de- 
fence submarine armed with eight 
533mm torpedoes, six bow and two 
stern, and will have the capability to 


lay eight MCC 23 mines or their equi- 

valent. The idea behind the SAGA 2 is 

to provide a new option for the many 
small navies that are seeking sub- 
marines. 

The company foresee four main mis- 

sions for the SAGA 2: 

— attacks against targets located by 
friendly forces or aircraft up to 30 
miles away, 

— using SAGA 2 in sea lanes and at 
choke points for torpedo attacks on 
hostile forces, 

— as an offensive or defensive mine 
laying system, 

— as a mother ship for special forces. 

SAGA 2 has a crew of 12, Significant 
weapon Carrying capability and a po- 
tential range of 1,800 nautical miles. 
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Sub Could 


Go Nuclear 


At more than 28 meters 
length overall, it’s the larg- 
est commercial submarine 
ever launched, a combina- 
tion mobile underwater habi- 
tat and highly autonomous, 
long-range submersible. 
Best of all, the Canadian- 
French joint _ venture, 
dubbed. Saga I, is expected 
to be converted into Saga N, 
the world’s first nuclear- 
powered, privately owned 
sub, sometime after 1988. In 
the meantime, designers say 
Saga I will be powered by 
dual closed-cycle Stirling en- 
gines, modified by the Swed- 
ish firm Kochum. The Stir- 
ling is based on a 19th 
century principle involving 
the expansion and contrac- 
tion of a working gas (helium 
in this case), which acts on a 
piston or pistons. It’s antici- 
pated that Saga I will be abl 
to undertake a 150-mile su 
merged voyage, then 
port week-long saturat 
_ diving and retw 
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Diver Phone Maker ‘Pioneers’ 
Single Sideband Underwater. 


Helle Engineering Calls it a techno- 
logical breakthrough in underwater 


free speech underwater—by use of 
acoustic transmission of ultrasonic 
waves. Until the design of this unit, 
the company says, SSB was unavail- 
able ina small, usable package. Engi- 
neers there overcame this heretofore 
unsolvable design Problem through 
the use of surface mount electronic 
devices (SMD). Helle Engineering’s 
design makes it possible for the Hel- 
lephone to provide the benefits of 
SSB underwater voice communica- 
tion ina compact 15x 11x 5 centime- 
ter package that weighs a mere 454 
grams underwater. The Hellephone 
is approximately 75% smaller than a 
unit using standard electronic com- 
ponents. 

The diver earphone is a bone- 
vibrator type. It will not only work 
Over the ear asa speaker, but canalso 
be heard through the bone behind the 
ear, the temple, or jaw. 

The Hellephone is encased in a 
black, hard-anodized aluminum 
housing that protects internal com- 
ponents and allows operation to a 
depth of 120 meters. 


Noise zapping works 


Last January John Free reported on 
a new generation of noise-reducing 
headphones that cut noise by gener- 
ating a signal equal to and 180 de- 
grees out of phase with the noise to 
be eliminated. This literally cancels 
out the noise at the ear, making it far 
easier to hear wanted sound. Now the 
US. Air Force has tested such devices 
made by Bose Corp., of high-fidelity 
loudspeaker fame. The results: much 
greater noise suppression than that of 
standard Air Force headphones, which 
simply cut out sound by blocking it. 
Helicopter pilots in particular have 
benefited from the system. Now they 
usually hear radio transmissions the 
first time instead of having to have 
them repeated several times, as with 
the old system, according to Richard 
L. McKinley, a biomedical engineer at 
Wright-Patterson AFB. They also like 
the fact that the new phones don't 
have to be clamped onto their heads 
in an uncomfortably tight way, as do 


the old ones. 
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SONAR ARRAY CABLE 
SUCCESS FOR STC 


STC Defence Systems, the designer 
Of specialized multi-way cables for 
towing sonar arrays, has successfully 
incorporated both optical fibre and 
electrical conductors into a tow cable. 
A major gain over conventional cable 
is increased signal handling capability 
within a smaller diameter cable. 

Extensive sea trials in the Atlantic 
and Mediterranean have been success- 
fully completed by the United 
Kingdom’s Ministry of Defence. 

A tow cable carries data from a 


Sonar array towed behind a ship to the 


electronic systems on board. 

In high seas the cable is subject to 
considerable forces, yet it must main- 
tain electrical integrity whilst isolating 
the array from violent movements. 
Optical fibres have also to be protected 
against excessive shock or bending. 


Harbor Branch Updates 
Submersible Capabilities 

The Harbor Branch Oceanogra- 
phic Institution now has a new navi- 
gation tool for tracking their sub- 
mersibles, Johnson Sea-Link I and 
I. An ALLNAV integrated naviga- 
tion system from Eastport Interna- 
tional is being installed on one of 
their submersible support ships, the 
R/V Seward Johnson. 

ALLNAYV will integrate data from 
an ultra-short baseline acoustic track- 
ing system, a Loran C receiver, and 
the ship’s gyro compass. The result is 
a continuous graphics display and 
data log of the ship and JSL posi- 
tions in latitudinal and longitudinal 
coordinates. Trackline, target, way- 
point, and transponder locations can 
also be plotted and logged. 


A key ALLNAV use will be to 
support the Johnson Sea-Link sub- 
mersibles in scientific applications. 
Scientists often need to precisely and 
continuously track the sub’s position 
without using excessive ship and sub 
time. The subs can now be tracked 
continuously with the ship some dis- 
tance away. 
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UEG STUDY ON. oe 
MANNED SUBSEA °° <4 
OPERATONS — 5° ong" 


UEG has been awarded a contract by 

the Department of Trade and Industry 

(UK) to study manned subsea 

Operations, a part of the Government's 

Resources from the Sea program. The 

Study will assess the potential market 

for manned subsea Operations in 

Support of ocean resources other than 

hydrocarbons, oil and gas Operations in , 
deep water, scientific exploration, 

Salvage, leisure and recreation. ~ 

The principle theme of the study will 

be the use of manned underwater 
vehicles, as well as Specialized 
techniques for use in deep water. 
Recommendations will be made on the 
areas of technology which, on 
commercial and technical grounds, are 
considered to offer the best prospect for 
development by the UK industry. 
2 if BY. reas. 


ISE-built HYSUB 5000 (above) for 
Canada’s Pat Bay Institute. It is depth 
rated for 5,000 meters (16,400 ft). 
The Institute has it on a live boating 
umbilical, ISE says that the winch 
and main umbilical won't be delivered 
until mid-year. 


Submersible Electric 


Motors 

Simrad UK announce that Franklin 

Electric have appointed them as UK 

agents for their range of submersible 
electric motors. 

Franklin’s “Sea-Mersible” motors are 
used for submerged hydraulic pump 
devices, submersible winches, manipular 
drives, undersea coring devices, conveyor 
drives and deep sea vehicles. : 

Apart from a range of standard electric 
motors ranging from .25 to 125 
horsepower, Franklin can offer custom 
designed units for voltages up to 3000 
Volts, and frequencies from 20 to 90 Hz. 
Standard “Sea-Mersible” moles are 
designed to operate at ambient pressures 
up to 2000 pat but motors can be built to 
13,500 psi if required. 


Diving to the 


By Dean Nelson 

It reminded him, Ralph Hollis said, 

of the pictures he had seen of the 

legendary Flying Dutchman with the 
moon shining through the moss-cov- 
ered masts and beams. 

Only this was more frightening. 

“If you told an artist to draw the 
most spooky graveyard scene he 
could imagine, that would be what 
we saw,” Hollis said. 

What he saw, closely enough to 
look in the windows, was the massive 
hull of the Titanic rising out of the 
ocean floor two miles below the 
North Atlantic surface. 

Hollis is the chief pilot of a three- 
person submersible vehicle called 
the Alvin. He and two other re- 
searchers got a close look this July 

at the luxury liner that went down 74 

years ago after only five days into its 

maiden voyage. More than 1,500 peo- 
ple died when the ship sunk after 
striking an iceberg. 

The story of Alvin’s dive leads this 
month’s National Geographic maga- 
zine. ; 

Hollis and the crew visited San 
Diego earlier week on their way to 
Hawaii for another research dive. 
They discussed their Titanic experi- 
ence with the Deep Submersible Pi- 
lots Association, a San Diego-based 
group. 

The dives in the Alvin are orga- 
nized jointly by the Navy, the Nation- 
al Science Foundation, the Office of 
Naval Research, and the National 
Oceanography and Atmospheric Ad- 
ministration: 

The Alvin and its mother ship, the 
Atlantis II, are based in Woods Hole 
Oceanographic Institution in Massa- 
chusetts. While in San Diego, the 
ships docked at the B Street pier. 

“We went right up to the windows 
and were really taken by the mys- 
tery of it all,” Hollis said. “What was 
in those rooms? What was going on 
when the ship went down?” 

The crew sent a tethered robot, or 
a “Swimming eyeball,” inside the 


td 


h was strewn with lee and 
rs, silverware, ceramic olls, 
alecte heaters and metal benches 
— evidence of the Titanic’s luxurl- 
ous, albeit brief, existence. 

Wood-boring mollusks have eaten 
nearly all of the exposed wood from 
the ship, giving it a skeleton-like ap- 
pearance. 

Around some of the portholes 
“ryst-rivers” have formed, giving the 
hull an even eerier effect. 

“They were rust tentacles,” Hollis 
said. “It looked like the giant ship 
had been crying.” 

The Titanic wreckage was discov- 
ered in September 1985 by a joint 
U.S.-French expedition, but the ex- 
tended research visits by Alvin 
weren’t made until this summer. 

Jim Aguiar, one of the researchers 

on board, said it took two hours for 
Alvin to descend to the Titanic from 
the Atlantis II. 
_ “Once we found it, the first 10 min- 
utes were oohs and ahs,” he said. 
“Then we had to work like hell for 
the next four hours.” 

The work included operating cam- 
eras attached to robotic arms, identi- 
fying specific pieces of the wreckage, 
overcoming underwater currents 
and, most importantly, watching out 
for debris while moving about the 
huge site. 

“You can get trapped in some of 
that debris, get caught under the 
cables sticking out everywhere, or 
get your propeller entangled,” Agui- 
ar said. “You've only got life support 
for 72 hours in the Alvin, so you have 
to be careful.” 

The Alvin is, in a way, as mysteri- 
ous as the Titanic. Climbing into the 
three-man boat is like trying to 
crawl into a tube of toothpaste. Once 

winside, the scientists have a 6-foot, 5- 
inch round bubble within which to 
work. There are three windows, 3% 
inches in diameter each. The titani- 
um hull can allow for a dive of more 
than 13,000 feet. 


ship, whic 


%: The boat is 25 feet long, eight feet 


Seles 


Titanic. 


- 


“Us 


Facross and weighs 17 tons. y 

Speen operating since 1964, has tae : 

71,300 dives and is powered by the 

“same kind of batteries used by fork. 

' 1ift trucks and golf carts. 

‘The Titanic dive was remarkable, 
but Hollis, who has been diving for 12 
years and has spent more than 2,000 
hours submerged, said his most 
memorable was a dive to what is 
known as the Mid-Atlantic Ridge. 

“Riding along the ocean floor, we 

came upon these huge mountains 
made of shiny black glass,” he said. 
“They were obsidian (volcanic ash), 
and you could hear it crunch beneath 
the boat. The mountains were beauti- 

‘ ful — like something you've never 

: seen before. 

‘ “We could drive down into these 

"huge lava lakes, or drive completely 

‘around them. It was like driving _ 

: around a lake in your car, only this is 
thousands of feet underwater.” 

{ Despite the potential for disasters 

' underwater, Hollis said he has never 

‘ experienced fear on any of his dives. 

‘ The attitude doesn’t appear to have 

' come from a macho John Wayne ap- 


j east either. ©- = ees 
i 


_ Fear seems to be programmed out , 
of the diving procedure. 

If a robotic arm gets entangled, it 
can be jettisoned, although Hollis 
said he has never had to do that. The 
reason fear doesn’t exist is that the 
pilots know that they cannot be res- 
cued if they get into real trouble. 


“If we knew we could be rescued it 
would make us more reckless,’ 
Hollis said. “We discuss and rehearse 
every possible situation and alterna- 
tive, because if we get stuck in the 
bottom of the ocean, there is no way 
to get us out. I’m so calm down there 
that I’ve fallen asleep in the Alvin. 


“My: real fear is getting back on 


land and walking across the street to 
Bernie’s Bar. Diving is much safer 
than even driving acar, because cars 


have no alternatives built into them 
If you get a flat tire, you have n 
alternative but to get out and c’ 
it. In the Alvin we have lots 

natives. And we're very careful. 
* There were no real c 
the Titanic dive, Ho 
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° e FRANCE SEEKS “THE CHAOWLCLE - Kegan” 
Titanic I V Show PRIVATE BACKING ne LIFAx, ™5,) 
viv See ; 
Washington Post News Sorvice | eat Way 26, 1927) 
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According to press reports, France 


H re is teaming up with French scien- 


da Tex F y Tyix = 
artifacts from the aniienlireia opal tires wants to do a "me, too” and send the Diver : 
safes on live television despite a plea ci 6,000 meter manned sub Nautile down bl ame d : 
bbe eee i Nh it as a deep-sea tomb to the Titanic site armed with the ‘ é 

great adventure,” says John Joslyn Robin ROY that has been designed by in own 

resi 

hewn ae eee hay. ) eee eben to Ifremer and built by Intersub and d a th : 
feet down. 4 Ney lees Hytec. Ifremer wanted to join up with ee, ‘ 5 
EDMONTON (CP) 


the U.S. Navy and Woods Hole last 
summer on the Titanic expedition but died’altex an ‘serident 
had to withdraw because of the lack of at West Edinonton 
private financing. Now Ifremer is Nee Deep Sea Ad- 
seeking that financial support again to enture pool Monday 
try out the Nautile/Robin combination abn ne seer 
E ; ath. Ga e for his own dea 
against this most intriguing target. Aigimiali’sowters said 
Friday. 


Westgate produced last year’s dicated sho 
with Geraldo Rivera as Hoel, cif which the 
purported: vaults of gangster Al Capone were 
opened on live TV, only to contain two empty 
bottles and an old sign. ; 

The Titanic expedition, detailed last February, 
prompted skepticism non historians and raised 

concerns an esti 
rights fo the ‘3 qui se about x legal 
oods Hole Oceanographic Institute, which 
helped find the wreck in 1985. and examined it with Nancy. Arab, a 


-totin ‘e = Z Ae A 
artifacts from the liner, hos also abjected | COMgressman Considers ; —sprtesman for mall 
Introducing Bill To Help ~ 


— A scuba diver who 


“We feel the Titanic is the resting site for the Co id i 
As rp., said the diver 
people who perished,” says Woods Hole spokes- was certified and 
woman Anne Rabushka. More than 1,500 people knew he should not 


died in the 1912 sinking. _ : 

The project calls for a miniature submarine to 
Scoop up plates, wine bottles and other items from 
the ocean floor in 10 dives, says Jack Grimm, 
founder of Grimm Oil Co. of Abilene, Texas, and 
backer of the $3 million expedition... 
- **There’s such worldwide interest, it would be a 
mistake to leave these art objects and artifacts on 
the ocean floor because they eventually will be 
covered with silt and lost,’ Grimm says, adding 
that three safes also will be opened in hopes of 
finding riches tucked away by some of the tycoons 
who went down with the luxury ocean liner when 
it struck an iceberg and sank in the North Atlantic 
on its maiden voyage. .- - 

Among those aboard were John Jacob Astor, 
mining tycoon Benjamin Guggenheim and depart- 
ment store magnate Isidor Straus, says Grimm, 
who had financed three expeditions to find the 
Titanic and produced the film “Search for the 
Titanic’”’ narrated by Orson Welles. 

Joslyn, Grimm and the French Institute for 


Research and Exploration of the Sea, a govern- 


ment agency that helped find the Titanic, say 
they have signed agreements for the project. 
Joslyn says Westgate will seek to sell the 
Pp to a network or Sees it. The mission 
scheduled for Aug. 7 an ; 
#8 Westgate says it is working on a cable that 
would allow such a live telecast of the mission 
m the ocean floor. 
ne expedition has also raised questions of 
ownership of the Titanic. Some say the wreck Is 
“fair game” because it is in international waters. 
Canada, however, has internationally-recognized 
seabed rights and says any salvage operation 
must be cleared with them. I~] 


. have been working in © 


the submarine pool 
alone. Bese es 
' The diver, Rick 


~ Lesurf, 28, apparently 
. became entangled in a 


pump while doing rou- 
tine maintenance on 


one of four subma- ° 


rines in the 5.4-metre- 


deep pool. He was un- | 


able to free himself 
and ran out of air be- 
fore he was rescued. 
Lesurf, a father of 
two, died Thursday in 
hospital. 

Arab said mall 
‘divers have specific 
instructions to work 


tem. 


under the buddy sys- 


‘eX 
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ay Se jes P1278, On1~ #5 "bis 1 of those he died 

A ships. tt Gs zi storm New Year's ie testing place, it down. Local resi- 


; i Press In te ales : hen the ship wen 

, United Press nas NC..—-Re-.’ Eve..1862 while being, ‘towed to Gents" want the ship to remain where 
seancherl ride ‘the remains of “Charleston, S.C, and its Hasty orem itis”, 5 tual “ ad 
the U.S, Navy’s first ironclad ship, . , drowned. - 8 eng) 4 avalte “the! “ls, history. People actu if hat 
the Monitor, said. yesterday early’ *:" The Monitor is tnost noted for ® out there,” said Katie Oden 0 
tests show far more corrosion than Civil War “Battle, Gf she Ironelids4 "Hatteras Village Civic Association, 2 
expected, which could be a factor in’~ in which it fought ,the ie aie “group that wants to build a Monitor 
‘ whether the ship is raised from its :mored Confederate Virginia, aay) : Museum on the Outer Banks. 


1975 the shipwreck was desig- 
oe a National Marine Sanctuary;. . 
jand i in 1983 NOAA retrieved the Mon-, ; 
'itor’s anchor and other artifacts, in- - 
‘cluding wine bottles, a mustard dish. 
d an ojlskin hat, 7 


ocean grave. %-2? 2cite\vervarcita mJy the’ USS: Merrimack, to 
: Nearly two dozen scientists aboard . near Hampton Roads, Va., that ended, 
a Navy ship 220 feet above the Union the -Virginia’s threat | ‘to- the Union's. 
“warship ; are using sophisticated mon-* wooden fleet... See : 
itoring devices to determine if. the , ’ The Monitor study has stirred com 
wreckage can be retrieved from the | "siderable - debate over whether fe-; 

_trieying the wreckage would. violdte. ; an 


Atlantic, where it sank in a storm 125. 
Divers hoping old ship, willyield § $1.6 


years ‘ago. The extent of the corro- 
sion could help determine whether 
authorities decide to raise the Moni- 


5 billion ~ 


set sail from New York Jan 22 
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Researchers cat the unmanned 
camera Deep Drone — the same rov- . 
ing-and-retrieving apparatus that 
found debris from the space shuttle . 
‘Challenger after it-exploded over the 
ocean last year — said the corrosion 
if much worse than pes glues: an- 
ticipated.” 


The. 10-foot pene mies “also 


Undersea program 


bids for larger ship 


win Link. The program would then 
solicit proposals for scientific proj- 
ecls that might use the equipment. 


By Peter K. Mitchell 
Stall Writer 


The submersibles 


‘monitors electrical current emitted 
‘by the debris, found the worst of the 
rust around the gun turret and where’ 
the boat enters the sand on its star- 


Tescurch, the program's Ma 
board side, Konop said. said last week. Ghallenecr tion, af 
“It’s going to open up a lot, more ig har Made aeathy of high-strength al- 


Ernest Peterkin, a former naval 


A month uller selling its only 
ship, the University of North Caro- 
lina ut Wilmington’ s Undersea Re- 
search Program is negotiating for 
the use of a larger vessel equipped 
with Uny submarines that could 
break new pround in underwater 
director 


underwater reseurch for us,” said 


gained prominence 


last year when they 
were used to search 
for remains of the 


This summer, Dinsmore hopes to 


have the ship travel along the East 

Coast, giving scientists an opportu- 

nity to see the equipment. He hopes 
that will spur rescarch proposals 
and that projects selected will be 
underwritten by the National Oce- 
unic and Atmospheric Administra- 


loys and powered 


by batteries, the 


: : : es David Dinsmore. “There's “a need Sock, 5 $ 
officer who began studying the Moni- out there for more than just divers. _ The submersibles, Johnson Sea Hanipclats een eL entre Eee fee aw 
There's 4 nved fur high-tech equip- Link I and If, are custom-made, TRinGeA arms and use (their video a Frcs | 


tor before it was found in 1974, saw 
the 172-foot ironclad from a dome- 
topped submersible. He described 
the wreckage of the 1,000-ton ship 
lying upside down as “something I 
just couldn’t take my eyes off.” 

The Monitor, the first ship built en- 
tirely of iron, is credited with sealing 
the end of: the era of wooden war- 


‘at RE IaR ent wy ae PER EF be aati Po 


-20- 


ment.” 

The program's old ship, the R.V. 
Seahawk, was sold to an Alabama 
man in January for $50,000, suid 
Charles Sanders, director of pur- 
chasing at UNCW. Although the 
ship was donated free by the Coast 
Guard several years uo, the sale's 
prpeces will go to UNCW, Sanders 
sal 

The Undersea Research Program 
planned to sign a contract this 
weekend with a Florida firm for use 
of a 123-foot converted Coast Guard 
aed equipped with two submers- 
ibles. 


four-person submurines that can 
venture 2,640 feet underwater, uc- 
comniodating u driver and observer 
in the front and two divers in the 
back. 


The Johnson Sea Link I and Il 
gained prominence last year when 


they were used to search for re- 


mains of the Challenger after the 


space shuttle exploded in January. 
If an agreement is arene 
UNCW’s Undersea Research P: 


gram will contract with the Harbor 
Branch Foundation in Fort Pierce, 
Fla., to lease the two submersibles 
and their mother ship, the R.V. Ed- 


cameras to record unexplored ocean et 


floor. 
The mother ship includes a tra 
ing system so advanced it can follu' 
the submersibles on auto-pilot, m 
roring the tiny submarines’ 
above water. 


follows a report issued 
by the Southeastern Co 
Undersea Research, which c 


ed that scientists were not using th 


avail 


technolo; t 
depths of the o 


Ist passenger sub : 
at home in Galveston 


By JACK STENGLER 
Pott eal? © 

N — The rust-pock. 
ed, drab cylinder perched In a 

Nn cradle at the N. 

Marine Terminal on Port Indus. 
trial Boulveard belies its status as 
having been the world's (irst 
Peivate passenger submarine de 
veloped by a member of the 
world-famous Piccard family of 
Switteriand. 

The vessel, the Auguste Pic 
card, is known as a Mesoscaphe, 
with @ pressure bull made ap. 
proximately 1.5 inches of molded 
Slairdess steel. It is now owned by 
John and Gerald Sullivan. 

The Auguste Piccard is 3.5 foet 
in length, 19.7 feet wide and Hu 
feet nee It weighs 167 metric 
tons and has a draft 011.6 feet. 

Tt is driven by an electric motor 
powered by lead-acid batteries 
Capable of delivering 625 
kilowatt-hours of energy. 

The batteries are charged with 
8 diesel-driven generator, and the 
Piccard has a range of 50 nautical 
miles at 6 knots. 

There is enough onboard 
breathing air for 43 rs oO 
@peration and enough compressed 
air for 14 dives. 

The hull has a collapse Ga 
rating of 3,000 feet, bul the Pic- 
¢ard has operated oaly to a max- 
frnum depth of 2,500feet. 

The submersible was built by 
Jacques Piccard, son of Auguste, 
as a sighl-cceing vessel, which 
became the star allraction of the 

Nationa} Exhibition held in 
[Beanie 


During its summer stint at the’ 


ethidition the submersible carried 
Approximately 33,000 tourists to a 
of 900 feet in Lake Geneva. 
ecords show it made 1,100 
Gives carrying passengers at the 
gahibition. It has a 4-passenger 
Capacity and ls operaled by 2 
crew of three of four. 
The cost for the one-hour dive in 
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ROV 


ROV-Remotely Operated 
Vehicles Inc. 


Sales and Rentals of; 
Cost ROV (LCROV) systems, sci- 
entific, commercial and sport diving 
equipment. (HPC-Hydrostatic Pres- 
sure Chamber, Bendeez O2 Adaptor) 


*Deep Sea MiniROVER?*: 
e self propelled underwater colour 


a Z egg 
th. apability ~- eg 


echanic 
other-options 
dels 
Demonstrations of System Arranged 
Daily, Weekly, & monthly Rentals 


PO Box 46 Woodbridge, Ont. L4L 1A9 
(416) 673-8419 


the lake was 40 Swing francs, or 
about $10 in American money {n 
1964. That price would be approx: 
imately #45 now, 
The passengers peered Into the 
lake's waters 45 lame 
pon tovares Portholes wilh 61 
loodlights of $00 to 1,000 watts 
hUng the surroundings. 
ler the Piccard became the 


geal of @ Canadian diving 
based In Chicago, 

That firm operated the sub as a 
research-and-ex yi dela eae 

bix lo eight people and a 
d of electronic and other 
scleatific equipment. 

Just prior to Fi ae 
Galveston approximately three 
years ago, the submersible 

rated off the coast 
b , where reports say the wreck 
of @ Spanish galleon with a cache 
of gold was discovered. 

“Tm not sure what happened, 
but the gold was not recovered b 
the Piccard," John Sullivan said. 
“However, I believe they did re- 
cover il later."* 

The vessel was brought to 
Galveston to be repaired and refit- 
ted for more explorations. 

Mt was berthed alongside 
Sullivans’ pier for several months, 
then the Chicago firm hired a 
floating crane tohoistit ashore, 

“The diving firm had set up to 

ut it in first-class shape," 

livansaid. 

But this work was never done 
and rental payments from the 
Owners ceased. 

Alter a time, the Sullivans Ss 
tempted ‘to recover thelr funds 
Seles tie Piccard at a sheriff's 
sale, but that move was blocked 
by the vessel's owners. 

A second try succeeded, and the 
Sullivans became owners of the 
submersible in May 1966. 

Since becoming owners, the 
Sullivans have instituted efforts to 
tell the submersible and currently 
are negotiating with three poten- 


Portable, Low 


and, still 


ene 


tal buyers. 


in purchasi 
they will 
bach into 
gil serrying submarine in the 


bocally. 


others 
who Indicated they might be {n- 
lerested in refitting the submarine 
for exploration or seismic work. 
but with the decline In the oi Ia 
dustry, I am bot sure about 
them, "Sullivan said, 


will operate it as a passenger 
vessel oh it will continue to be 


sell. 
would be mounted on a barge and 
of Colom- lowered into the water by cable. 


ely of maritime exhibits for 
visilors,”’ he said. 


connection with other vessels de 
signed by the Swiss scientists, 
who, logether with their designs. 
accomp 


*THE CHRONICLE “hEnnss" 


Lost plane 
o SHALZ FAK, WV, 


discovered . 


Cv0L- 89/0, 125) (27/05/09) 

ROME, (AP) —’Salvagers shave 
found the remains of an Italian jet- 
liner ‘that exploded _Mnysterionsly 
seven years ago and crashed into the 
Tyrrhenian Sea, killing all 81 people 
aboard, the news agency ANSA re- 
Ported Tuesday, <.--< 9. ps 
'* After a month of searching with 
echo-sounding devices, robots and the 
smal] submarine Nautile, a French 
Salvage company located the DC-9 at 
a depth of “nearly 4,000 metres, the 
agency said. . 


The three firms now Interested 
the veasel Indicate 
refurbleh {t and put it 
Operation as 4 passer 


ahamas, Cayman Islands or 


"There have also been 


“Some of those who say they 


ropelled, but one indicated It 


“The barge would have a van- 


The Piccard has @ distinguishec 
Greatfeats. 


PISCES III RESCUE 

August 29,1973, the PISCES III Was on a routine dive 
CANTAT II cable 
after its 324th 
by the VICKERS VOYAGER. 

Shortly thereafter the following message was sent.ce Deep submergence 
vehicle PISCES IIT trapped in position 50.09N, longtitude 11,07". Two 
Persons on board. Mother vessel VICKERS VOYAGER watching two buoys 
marking position." “Imperative mother Ship be relieved in order to 
proceed Cork for rescue vessel. Nimrod aircraft on Way. Request any 
Surface vessel in vicinity to stand by to assist until arrival of 
naval vessel", 

What had happened! 

At about 09:18 there was a normal everday recoveryeA towing line had 
been attached Was being hauled in, The diver with the 
PISCES III indicated that water was entering the Sphere on the bub. 


@ crash dive inc1,575ft; of Water, 

Were pilot Roger Mallinson and co-pilot Roger Chapman who curled 
PISCES III crashed into the 
in a foot of mud. Looking 
ry and immediately received | 

Burface ship. The electrics were On and the 

time was 59 » Which was fortunate 

Since they didn't have heat. The humidity was about 90% and they were 
Space. They tried to overcome 

this by holding exercising in a rowing motion to keep circu- 

lation going. 


Of key concern was that they had 72 hours of life support in addition 

to rations of glucose, dehydrated food, and water. This added to the 9 
hours used on the previous dive already gone totaled 81 hours, By the 
end of the mission they had been down 83 hours—-so life Support had been 
Pie ee to the limite-in fact they were on their final face mask when 
rescued. 

Getting rescued turned into a 


case of trials, humor, miscues, and heroics. 
PISCES I was begining refitted 


at Barrow, PISCES II was diving in the 
Auk field, PISCES IV and V were in Canada. So, PISCES V was airlifted and 
PISCES II immmediately instructed to get to assist. 
Finally, also the US Navy's unmanned CURV IIT was loaded on a Ce141 in 
vane sonmaa and flown to Ireland to be placed on the Canadian cable ship 
HN CABOT. 
The PISCES II and PISCES V arrived at the site and began operations in a 
Gale causing waves up to 45 degrees. They made repeated dives and their 
presence brightened the trapped pilots spirits. Mallinson joked that he 
didn't know how to swim, although at 1500ft. a nebulous idea. The PISCES 
II had her control arm yanked out while attaching lines to the PISCES III 
in the heavy Seas, and the PISCES V in deseration attached a line to the 
PISCES III's propellor guide which at least served to give an exact lo- 
cation. A & inch rope was slid down to act as a "choker" but it turned 
out to be 4 inched short! 
With time running out now, the CURV III on the morning on Sept 1 was 
ready after innumerable Problems. Guided by the marker lines, the CURVIII 
reached the seabed and in nine minutes attached an 8in. rope. aura end 
7 hrs. later the PISCES III was rate ae ~ 
escue we "Get your arse off my leg Roger" an 
t @ chip as looking like a "bat out of hell! getting out of the sub. 
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RCH SUBMERSIBLE 
ie ata ead PISCES 2, their 1000 My 
‘undertaking a series Of (RESES 
Indies’s Discovery Bay Marine Lé i 
National Geographic Society, Le ae e 
University of Georgia will support St¥ 
patterns, deep water echinoderm 
In addition to its standard 
claw manipulator and UMEL cameras, 
suction sampling collection 
duration of this contract. 
programme for the summer of 19288. For 


unit and 
The researchers 
more 
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s and respirom 
equipment of 
: PISCES 2 will 

collection 


Discovery Bay Marine Laboratory’s Submarine 


contact: Dr. Jeremy Woodley, DBML, PO Box 31, 


HYCO has recently been aquired by Research Submersibles Limited, the 
world's largest owner/operator of manned submersibles. BYCO has been 
building fully classed manned vehicles since 1964 for a variety of 


applications, such as North Sea exploration and scientific research. 


HYCO will be involved in the design and manufacture of both manned 
and remotely operated sub-sea vehicles. Jointly, HYCO and R.S.L. have 
developed two new classes of manned submersible for the tourism and 


aducaticnal markets: the TS-1000 transpacent vehicle and the RS-250 wulti 
passenger vehicle. 


The rs-1000 is a totally transparent submersible for tourist/scientific 
applications. It is designed for six passengers (extension options 
available) and is certified to 1000 meters. Dependent on configuration, 
price for 1987 is $ 870,000.00 U.S. 


The RS-250 vehicle is capable of carrying from 28 to 46 ‘passengers 
safely to a depth of 250 feet. The RS-250 is available for 1987 delivery 
complete with spares, maintenance van, compressors, chargers and oxygen 
booster system at § 2,000,000.00 U.S. with cost variance according to 


services and specifications. 


HYCO's current projects include: 


1. A special ROV for a major U.S. university to be used exclusively 


for marine research to depths of 4000 fsw. 


2. PISCES XV - our most noteworthy project! A new 4,000 meter obser- 
vation submersible. PISCES XV will be available for charter 
through R.S.L. tor the spring/summer of i988 al a propesed rate 
of $8,500.00 US/day with pilots only or $10,200.00 US/day with 


support vessel, M/V SEAWARD EXPLORER. 
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Laser Gated TV sees 


through Murk f 
An experimental television system which 
uses a pulsed laser beam to extend 
underwater viewing range has been 
successfully tested by Ferranti Defence 
Systems Ltd. The prototype system has 
been developed by the company’s 
Edinburgh-based Electro-optics 
Department under contract to the Offshore 
Supplies Office, Department of Energy. 

The trials of the prototype system 
demonstrated that a pulsed illuminator 
gated camera can penetrate greater 
distances through turbid water than any 
conventional arrangement of underwater 
camera and lighting. The company is now 
seeking further financing to continue the 
programme for subsea applications, in 
particular in the areas of off-shore oil 
exploitation, seabed survey and 
underwater salvage operations. 

The adverse optical properties of sea 
water restricts the range of conventional 
underwater cameras to about 10 metres. 
Even moderate amounts of suspended 
matter result in a degradation of image 
and the use of floodlights causes 
foreground backscatter — a veiling glare 
familiar to any motorist using headlights 
to see through fog. 


_To overcome this effect the subject being 
viewed by the gated camera is illuminated 
bya pulsed laser beam. The camer’s 
electronic gating system synchronises the 
camera to the range of the subject so that 
the camera only views the subject as each 
laser pulse arrives. 

At a range of 32 metres andin murky _ 
conditions the system offerscomparable §-—S> 
performance to a spotlight located directly 
in front of the subject. ae 

Laser illumination is provided bya _ 
variant of the Ferranti 629 Neodynii 
YAG laser originally developed for 
applications. The prototype came: 
based on the Osprey Elec 
OE 1321A underwater 
intensified RCA 4804/ 
camera is gated by applying a hi 
pulse to:the focus alec aa fth 
intensifier section. 
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Subsea oil production 


Lay By 7 gee CV0EL BP M0. ITF 
CON a bk rhea industry ie. Its & rovide.a new and economical alterna- 
Preparing for the exploitation witht &y tive. for. advanced submarine assignments where 
aia xp oltation within the next two gemi-submersibles have been hitherto regarded as - 
€cades of many marginal fields which are to bede- tha only conceivable. work : platforms - ; 
veloped by means of subsea production systems de- offshore oil specialist. °° E epee ra ap 
pendent on sophisticated electronics, The technologi- He goes on: -The "“Seawell is classified as 
ee demands of the future are anticipated by the ‘entirely new class of ‘vessel. It functions both as a 
s te-of-the-art multifunctional support ship Stena drilling rig and a diving support ship and has many 
Seawell which is being built at Sunderland shipyard features of an offshore installation.” .-” 
in pepand for delivery to Sweden in January.’ To a very large extent, the versatility of the 
umular vessels may soon make their appear- vessel is due to its sophisticated electronics. The 
ance along the energy-rich continental shelf. De- ship tnakes use of a computerized dynamic system 
. Signed by a group of British, Norwegian, French and to maintain position while working, It can function 
German companies and built by North East Ship- for about 355 days in the storm-tossed central sec- 
builders at their Pallion shipyard, the vessel is in- tion of the North Sea and carry out sensitive diving 
tended for the installment and Maintenance-of sub- operations in significant wave heights of up to six 
-Sea oil production facilities at considerable depths. metres. A special bilge keel and a semi-active stabi- 
7 S -lizing tank minimize the ship’s roll, heave and pitch. - 
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cranes which can be operated independently or in 


: “THE ‘CHaowzcce — w Lo * CHACLEAN, M.S, 
4 ab) fae unison from their rotatable common platform, en- 
operate CB o facility abling the ship to undertake submarine construction 
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. By GERRY ARNOLD: company before that wanted to bring © erned by a computer which receives inputs from ac- - 

Provincial Reporter submarines over from Europe, and celerometers, load sensing cells and the vessel’s cen- 

Hawkesbury. Submarine Services take them apart and rebuild them to tral data ‘processing unit, 8. gh SD ae ce 
-has signed a month-to-month lease to another design, and that deal fell _ A main control computer monitors and controls 


_ operate the former Breton Industrial’ - through,” he said. “Some of the em- ; all the hydraulic functions and crane status. The , 
: Marine facility at Point Tupper, De- . Ployees (have formed this new compa- _ system, developed in Collaboration with Norway's. 
_ velopment Minister Roland ‘Thornhill . 5Y) in order to. bid on’some federal Maritiine Hydraulics, can handle up to 130 tonnes at 
rsaid Wednesday. =, Sallie oa Sao eerie that's. a wave height of 1.5 metres when working in tan-_ 
: Breton Industrial Marine, which ~_ Boe nee Su ae ee ee ae eR 
zwent into receivership last year, em pease the bat ches the tonne, The ship is also. equipped with a well-servicing 
ployed about 90 people. Mr. Thornhill h P etapa Y workover ‘derrick which operates in combination 
. as of becoming viable. : 
: told the House that the new firm now Mr. Thornhill said while he is ! ranes, ws t { " 
, employs nine people, but that number , optimistic about the yard’s future, he a seabed wellhead via a raiser. This eliminates’ the 
will rise, depending on work orders. . sears ; rrr risk of oil spills when working in a live well and : 
Es : » _ didn’t want to make any predictions. avoids the necessity impo contional hank: 
»  .Mr. Thornhill declined to say’ “As to whether they are going to tel eieils che i Tue a yer if ea 
t-what -the financial arrangement be- be successful, ‘I’m in no position to ee anne 8. 5 a produc a OG ake 
’ tween the new firm and the province - say at this stage, except the position bail g rig.~An integral stimulation plan sant 
is, but did say he believes Hawkes- that they put to us that without the t into the vessel for providing acidizing, fra 
bury Submarine is interested in even- facility they couldn’t bid on the con- ing and pumping services, : a 
tually buying: the property. He said tracts,” he said. “The.yard‘has been _ _ Its diving system _comprises both 8 Plane 
the lease with the firm was signed idle for some time, and the'receivers {complex and a newly designed, so-called “flying” 
this week. ty "looked at a number of proposals and i which can manoeuvre under its own power, th us 
“Hopefully it won't cost the prov- this seemed to be the most sensible allowing the ship to maintain some distance from a 
since anything ... The province owns one” i R _ {rig or platform while performing work upon it.The 
“the facility and is getting absolutely , diving spread permits operations to a depth of 450_ 
no revenue from it.” Mr. Thornhill. metres and keeps 18 divers under pressure in three 
said this group is part of the same six-man pressure chambers backed by two three: 
- one which proposed last year to build man bells. me ; : 
rebuild mini-submarines in Point The 4,500 dead-weight-tonne Seawell is 


wevegs 


So ee) ne 


@eneonva 


‘Tupper for sale to European coun- equipped with a helideck, and it provides 146 sleep- 
eth he didn’t comment further ing accommodations. A sister vessel of identical de- . 
on the nature tai Mite sk iro | sign will be delivered to Sweden’s Stena AB next 
Inverness south Bene summer. ; Se ARH 
MacLean, who brought the issue to ‘(Thomas Land is an author and foreign corre-. 
the floor during question period, said ‘ spandent who writes ei global affelrs) — : 
neath See a RE 5 Ser Nene be nite mee) 


any is interested in bidding agate 
ae rea ey work for any future hes 
Canadian submarine construction, as ; al 
well as refit contracts on the three . open 

existing Canadian subs.» 
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i Scientists’ yes. After two 
ifs Min RO tO ographic Institution’s 
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University, and the Center i e 
size. Eastern Oceanics—based 1 pee ee 
f MiniRover time and use of its nin note 
Way 23-31 expedition=-concentet Te eR 
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locations for an expan Hees eaten 7 rie i 
manned submersibles. Proposals for t Ae yof Connecticut 


0,000 from N Ae ea 
ded at approximately $30.08 11 t will signal a nev 
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GALAPAGOS STUDY 

The Harbor Branch Oceanographic In- 
Stitution research vessel Seward John- 
son recently visited the Galapagos Is- 
lands, carrying a four man sub and Har- 
bor Branch/SeaPharm Project re- 
searchers seeking to discover new drugs 
from marine organisms. 

These scientists were working, in part, 
on a contract recently awarded Sea- 
Pharm by the National Cancer Institute 
(NCI). SeaPharm collected deepwater 
specimens that will be provided to NCI in 
Washington for evaluation in its antitumor 
test systems. 

Utilizing scuba and the deep diving 
Harbor Branch submersible, Johnson- 
Sea-Link |, the Harbor Branch/SeaPharm 
Scientists and their research assistants 
were hoping to discover new chemicals 
that will act against such human disor- 
ders as cancer, viral infections, fungal 
disease and disorders of the immune 

system. In the search for such cures, land 
organisms have already been extensively 
evaluated, while the oceans offer a vast 
reservoir of untapped resources. This 
type of research is quickly coming of age 
as underwater technology increases. 
Johnson-Sea-Link |, equipped with un- 
derwater video and still cameras, manip- 
ulator arms and suction type sampling 
devices, is certified to Carry a pilot and 
three others as deep as 2,640 feet be- 


-2u- 


neath the surface. Two unmanned subs, 
or remotely operated vehicles (ROVs), 
were also used on the mission. The Har- 
bor Branch developed CORD (Cabled 
Observation and Rescue Device) is capa- 
ble of operating, for indefinite periods of 
time, to a depth of 3,000 feet. A smaller 
robot called Minirover accompanied scu- 
ba divers, monitoring safety and photo- 
graphing the proceedings. 

The Galapagos Islands were selected 
by the scientists as targets for shallow 
water collections because the area has a 
unique marine environment, a diversity of 
unique species and an abundance of ma- 
rine life that has been little explored as a 
source for drugs. »s¢» 


“SKIa DIVER “AAA GAZIVE 
NIGHTTIME SUB VOYAGES 


The experience. of traveling in a sub- 
marine at night under 130 feet of water is 
overwhelming. The reef seems to come 
alive with the creatures of the darkness. 
Lobsters and crabs emerge from their 
coral hideaways in search of a meal. 
Nocturnal fish awaken and venture out, 
while the creatures of the day seek shel- 
ter or weave protective webs around 
themselves. 

Everyone, from experienced divers to 
non-swimmers can visit this nocturnal 
world in air-conditioned comfort aboard 
the Atlantis submarine berthed in George 
oe wets Cayman, Cayman 
ors asse i- 
mum) climb sr oeha lhe 
hatch of Atlantis. Once inside they take a 
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Mapping The Sea Floor 
President Reagan established America’s 
Exclusive Economic Zone (EEZ) in 
1983, giving the U.S.. jurisdiction over 
seabed resources extending 200 miles 
offshore. The EEZ encompasses more 
than 3.4 million square miles and effec- 
tively doubles the target area for future 
retrieval of energy and mineral re- 
sources. The Department of Interior’s 
U.S. Geological Survey recently started 
surveying this huge area using the GLO- 
RIA (Geological Long Range Inclined 
Asdic) side-scanning sonar system, dis- 
covering important new features of the 
sea bottom adjacent to our shores. 
Installed aboard the British research 
vessel Famella, GLORIA is capable of 
Scanning a swath 60 kilometers wide, 
covering up to 20,000 square kilometers 
a day at a speed of 8 knots. Farnella 
found undersea canyons that cut thou- 
sands of feet deep across the ocean floor 
for more than 100 miles. Researchers 
also discovered that some canyons are 
oriented less perpendicular to the coast- Q 
line than previously thought. re 
In addition, the Farnella crew disco 
ered tremendous undersea landslides 
miles across, giving new insight into th 
incredible dynamics of the ocean flo ; 
Farnella continues to Map several seg- _ 
ments of the EEZ and is sched : 
map the EEZ off Hawaii and Alaska 
summer, . a ifs. 
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Marine Snow Plays Major 

Role in Ocean F 
Ocean waters 

are filled with tin 

islands, complete with their own Ailes 

scopic flora and f. 


auna, says Alice L. 
Alldredge, Professor of marine bio- 


logy at the Univers; Orn, 
artes ee rsity of California, 
These “islands” are flakes ina nat- 
ural phenomenon called marine snow. 
It was Biven the name by Japanese 
Scientists in the 1950s because it 
resembles an underwater snow storm. 

Alldredge and Yehuda Cohen of 
Hebrew University recently published 
the results of a painstaking chemical 
analysis of snow Particles collected 
from the Santa Barbara Channel. It 
Strongly supports the conclusion that 
these Particles are Surrounded by a 
persistent, nutrient-rich micro-envi- 
ronment. As a result, marine snow 
can provide a site where valuable 
nutrients are recycled and may explain 
the unexpectedly high productivity 
that has been measured in some 
nutrient-poor waters. 

Despite the poetic name, marine 
snow has humble origins. It is made 
up of detritus and fecal matter from 
microscopic marine plants and ani- 
mals. These particles are naturally 
sticky and begin to agglomerate as 
they waft slowly down the water 
column. Once these particles reach a 
certain size, the rich organic material 
attracts amoebas, protozoas and other 
microscopic organisms. These crea- 
tures give off a sticky mucous which 
causes the particles to grow even 
more. Some larger marine animals 
contribute to the snow-building pro- 
cess as well. They sculpt garbanzo- 
bean- and walnut-shell-sized struc- 
tures out of marine snow to increase 
their feeding efficiency. 

As a result, flakes of marine snow 
grow to be millimeters, even centime- 
ters in diameter and look like irregu- 
lar snowflakes. Marine snow is ubiq- 
uitous and is found even in the deep 
ocean. In certain areas it can get so 
thick that it produces what scientists 
have nicknamed “marine blizzards.” 

Like ordinary snowflakes, the par- 
ticles that make up marine snow are 
very delicate and so must be carefully 
collected by hand. According to All- 
dredge, that is one reason why onlya 
_ handful of scientists study this under- 

_ water phenomenon. 


cology 


In their latest study, Alld redge and 
Cohen showed that individual flakes 
are surrounded by millimeter-thick 
layers of water depleted in oxygen 
and that these layers persist even in 
the turbulent conditions typical of 
the ocean. Their measurements strong- 
ly suggest that these particles carry 
with them a micro-environment rich 
in nutrients such as phosphate, am- 
monium and nitrate. 

As a result, marine snow appears 
to play an important role in ocean 
ecology, Alldredge says. With their 
nutrient-rich environment, snow par- 
ticles act as tiny island oases where 
microscopic plants and animals can 
flourish even when the surrounding 
waters are impoverished. Asa result, 
they also serve as convenient food 
sources for the shrimp-like copepods 
and crustaceans that inhibit the next 
highest rung in the food chain. Because 
these particles carry such a high con- 
centration of bacteria, even large 
fish, which can’t feed directly on such 
tiny organisms, have been observed 
“chowing down” on marine snow. In 
this fashion, the underwater snow 
provides a “kind of short circuit” in 
the food chain, she explains. 

In the perpetural game of hide and 
seek that marine animals play, marine 
snow also plays a role. Some small 
animals huddle behind flakes when 
they detect the approach of a larger 
predator. Others actually disguise 
themselves as particles. 

Marine snowalso helps purify ocean 
waters, the scientist says. Published 
research has reported high levels of 
toxic heavy metals, including lead, 
cadmium and mercury in snow parti- 
cles. So they appear to take these 
materials out of circulation and carry 
them to the ocean bottom. /st/ 


Woods Hole Plans Center 
For Marine Exploration 

A Center for Marine Exploration 
(CME) will be established at the 
Woods Hole Oceanographic Institu- 
tion (WHOI) to foster the continued 
development of unmanned deep ocean 
systems and to provide a focal point 
for marine scientists and others to 
explore the deep sea. Dr. Robert D. 
Ballard, a senior scientist in the Ocean 
Engineering Department and head of 
the department’s Deep Submergence 
Laboratory, will serve as center 
director. 

“The Center for Marine Explora- 
tion will evolve constantly as discov- 
eries, challenges and obstacles are 
encountered,” WHOI Director Dr. 
John H. Steele said in announcing 
the center. CME has four primary 
goals: To provide scientists with-more 
advanced and cost-effective techniques 
for deep ocean exploration; to enable 
engineers and technicians to create 
new technologies for the deep sea; to 
provide marine archaeologists and 
other social scientists opportunities 
to utilize this technology for cultural 
and historic purposes; and to increase 
public awareness of the marine en- 
vironment by making scientific and 
technological advances and discover- 
ies available to the public through 
Visual means. 

Institution trustees and manage- 
ment have approved in principle the 
establishment of the Center for Ma- 
rine Exploration. 
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Fighting 


Subsea Erosion 


Britain’s Seabed Scour Con- 
trol Systems Co. has solved 
the problem of fractures to 
underwater pipelines and 
footings with nets made of 


polypropylene tape. Hach 

tape is fibrillated to give ap- 
proximately 4.5 million fila- 

ments per 30 X 5-meter net 

section. The filaments catch 

and hold current-borne sand 

or soil, forming a permanent ri 
barrier under the structure. 
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LAURENT Le PIERRES 
Dartmouth Bureau 


rr has accomplished 


i dians in his field 

two things few Cana i 

vil ever have an opportunity to do 
lish-born di- 

The 54-year-old Eng 
rector of hydrography at Panne 
Institute of Oceanography (BIO) 

elected director 


irst Canadian to be d P 
oe ihe prestigious International Hy 


drography Bureau in Monte Carlo. 


He is also the first civilian to be 
chosen for the position in years. 


Mr. Kerr, who has worked for the 
Canadian Hydrographic Service (CHS) 
for almost 30 years, has now graduat- 
ed to the world scene. Starting Sept. 
1, he will become one of the bureau’s 
three directors, who are elected every 
five years by its 55 member nations. 


Among his new responsibilities at 
the bureau will be overseeing the de- 
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interna 


rdized interna 
sarccharts and adapt 
the technological 
king place in the 


elopment of sta 
tional hydrographic 
ing hydrography to 
changes rapidly ta 
field. 

In order to 
er world-wide, it is 
rine charts to be pr 
fashion and to deve 
standards for hydrogra 
ther challenges Mr. 
his renewable five- 
year term as director of the pases 
will be adapting international hydrog 
raphy to the age of information. 


With the arrival of computers, hy- 
drography has made progress in data 
gathering, he said in an interview. 
But the key is to process and analyse 
that wealth of new information. 

“It’s not so much computeriza- 
tion, but the results of computeriza- 
tion we are concerned about. We have 


make navigation easl- 
important for ma- 
oduced in uniform 
lop international 
phic surveyors. 


Among the 
Kerr will-face in 
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¢ data much 
idl Oe al coming in in 
digital form,” he said. Digesting the 
Fatt nd transforming it into 
something useable for the mariner 1s 
the most difficult part. i 
The Internation’ organization 
Bites dee with hydrographic 
services on the world level. 
Founded in 1921 by 19 countries, 


the organization chose the procipaaa 
of Monaco as its headquarters, in! i 
ly because of its neutral position 


1d. a ae 
fe The bureau is administered by a 
committee of three elected directors, 


who must be of three different na- 
tionalities, and who must be men of 
considerable sea experience wi 

great knowledge of practical hydrog- 
raphy.” One of the three directors is 
made president of the organization, 
which is largely a symbolic title, and 
does not bring him much more power. 


Plan 
in ‘desert’ of 
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BY DEBORAH JONES 
Special to The Globe and Mail 


DARTMOUTH, N.S. 


RESEARCHERS are 
looking for life on the 
surface of deep ocean 
in the North Atlantic. 
Until recently, such 
Ocean surfaces were 
considered to have life 
forms as sparse as a 


desert. 

Scientists aboard the CSS Hudson 
are hoping to find, contrary to pre- 
sent knowledge, that microscopic 
plants called phytoplankton exist on 
the surface of the vast tracts of very 
deep water around the globe. If so, 
the discovery could have a profound 
impact on knowledge of the oceanic 
food chain and the so-called green- 
house effect, which scientists theo- 
rize is causing a gradual warming 
of the Earth. 

The expedition is the first to in- 
vestigate startling data acquired by 
‘a satellite in 1979 and released by 
the U.S. National Aeronautics and 
Space Administration late last year. 
The composite “photographs” show 
unusually high concentrations of 
green in areas of the Atlantic scien- 
tists have always dubbed blue 
ocean, because water lacking life 
forms is normally a deep blue. 

“This is the first indication the 


kton is sought . 
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ocean 


remote ocean is not a uniform bio- 
logical desert,’” expedition leader 
Trevor Platt said as the ship pre- 
pared to leave its base at the Bed- 
ford Institute of Oceanography 
here. : 

- The satellite data, which re- 
searchers have just recently been 
able to analyze with the develop- 


ment of new technology, show what 
scientists believe are two general 
areas of chlorophyll produced by 
the plankton. One is along the edges 
of the Gulf Stream; the second 
appears to be over underwater 
mountain ranges. 4 

The 26 international scientists 
aboard the Hudson are concentrat- 
ing on four stations over the moun- 
tain ranges. The ocean floor is usu- 
ally about 5,000 metres below the 
surface in the “blue ocean,’ but 
rises to 1,000 metres on the tops of 
some mountains. . 

The scientists believe “these 
mountains will influence the local 
circulation of the water ‘in such a 
way that it will allow nitrogen to 
come to the surface,” said Dr. 
Platt. Because plankton requires 
nitrogen to live, upwellings of ocean 
floor nutrients caused by the moun- 
tains may be one explanation for 
the green areas indicated in the 
satellite photos. 

If plankton is normally present in 


Areas of deep ocean suspected of 
having phytoplankton 


the regions being investigatea, saia 
Dr. Platt, chances are it also lives 
over the extreme depths of the 
world’s other oceans. The Signifi- 
cance of that, he added, is that 
plankton absorbs huge amounts of 
the carbon spewed into the atmo- 
sphere by the’combustion of fuels. 
The carbon forms an atmospheric 
coating over the globe that prevents 
energy from escaping, and many 
Scientists believe this will cause 
global warming, or the greenhouse 
effect, within ‘50 to 100 years. 
We're getting ready in the next 
century for quite a different Cana- 
da, so the commercial interest is 
indirect but very large around the 
long tae Said senior team 
member Alan Longhu 
Bedford. aa 


dioxide production of the Earth.” 

He added that all the plankton 
known to exist, excluding the possi- 
ble blue-ocean plankton, assimilate 
30 billion tonnes of carbon annually, 
while Earth’s total production of 
atmospheric carbon is only five bil- 


lion tonnes a year. (Although plank- 


ton use at least six times total pro- 
duction, they respire most of that 
back and only a small portion sinks 
to the ocean floor.) : a 
“Maybe production of planktor 
the centre of the ocean i 
higher than we thought . . . ar 
greenhouse effect may not be 
imminent as some of the ual 


. ani the 


“Any refinement of knowledge of 
the biological production of the 
ocean has to bring on understanding j 
of the greenhouse effect,” said Dr. lies at the essen 


Platt. “We'd like to know the role of 
these phytoplankton jn acting as a 
modulator, or buffer, for the carbon 


Living fossil,’ 


deposits foun 


By Kristi 
ne 
Staff Writer Moe 


bing mineral deposits and a star- 

wg living fossil” were among the 
WSCOverjes announced yesterday 
by UCSD Scientists, who recently 
ac ad a diving expedition 
0 the bottom of the w. if- 
ib Ocean estern Pacif. 
_ The researchers found — for the 
first time in that part of the ocean 
— Several fields of vents in the 
Ocean floor that spewed out miner- 
al-rich hot water. The minerals, 
mostly zine sulfide, settle out of the 
water to form 35-feet-tall “chim- 
heys” of black crystals. 

The discovery reveals a wide- 
spread presence of hydrothermal 
vents in the world’s oceans. Previ- 
ously they had been found in the 
eastern Pacific Ocean and the mid- 
dle of the Atlantic Ocean. 

“It expands the domain of where 
we can find sulfide ore deposits,” 
said Harmon Craig, professor of 
geochemistry and oceanography at 
UCSD’s Scripps Institution of 
Oceanography. The vents were 
found last month when he was div- 
ing in the three-man submersible, 


Alvin, more than two miles deep in 
the Mariana Trough northwest of 
Guam. ; 

Sulfide deposits found around hy- 
drothermal vents can contain sig- 
nificant amounts of valuable met- 
als such as cobalt or silver, accord- 
ing to Miriam Kastner, geochemist 
at Scripps who has done a prelimi- 
nary study of the pieces of chim- 
neys that Craig brought back. 


These deposits are of a particu- 
lar type of sulfide that tends to con- 
tain greater amounts of the eco- 
nomically important minerals, she 
said. However, she has not yet ana- 
lyzed the rock to determine what 
minerals are present. 


The area of these vents lies with- 
in territory the United States has 
claimed as part of its Exclusive 
Economic Zone, according to 
Craig. The only other hydrothermal 
Mineral deposits found in waters 
under U.S. control are along the 


Gorda Ridge, off the coast of the . 


Oregon. 


Robert Hessler, professor of bio- 
logical oceanography, returned to 
San Diego Wednesday night after 


vast mineral 
din west Pacific 


participating in five additional 
dives specifically to look at the ex- 
otic life forms around the yents, 
He said the most exciting find 
may have been the many clusters 
of small barnacles found growing 
near the vents. Scripps barnacle 
expert William Newman pounced 
on the samples yesterday and 
determined they were a living ex- 
ample of a “missing link” that once 
was a common ancestor of fwo dif- 
ferent groups of barnacles. The two 
groups — barnacles with stalks, 
and barnacles without stalks — 
diverged some 100 million years 
ago, during the age of the dino- | 
saurs. 


This newly discovered barnacle 
apparently has been living around 
hydrothermal vents, evolving very 
little since that time. 


’ “You wish Darwin were here for 
this,” Newman said. The naturalist 
Charles Darwin, who described the 
theory of evolution, was a barnacle 
specialist: and would have found 
this sample to be a dramatic con- 
firmation of the way species 
evolve, Newman said. 


‘Explorers Find Exotic Fauna Near Geysers on Floor of Pacific 


7 
VAN mersible, which was previously used to | Craig of the Scripps Institution of Oce-| Also seen, according to Dr. Craig, 
| Di abating Pe eerag Mari- | ¢xplore the wreck of the Titanic and to | anography in 1a Jolla, Calif. A tran- were “hairy Bastropods with bimodal 
| de in the western Pacific, |find a lost hydrogen bomb off Spain, | script of his radioed message abou the jhair lengths.” The gastropods arc a 
fant ieneranie Alvin has discovered | found two fields of hot-water geysers in | dives was provided by the instijution. class of mullusks that includes slugs, 
| utS resembling voks completely ful) | (he trench within one hour after reach-| The dive was into a zone west cf the |snails and others with spiral shelis. i, 
ers clining snails, shrimps and crabs" |ing the sea floor beneath 12,000 {feet of | arc of volcanic islands forming the} Dr. Craig descri san aciis : 
; ding to an ‘account radioed from | waler. Marianas, where the sea floor is being |crabs, numerous species 0! ‘ macies, 
ieee nee ship Atlantis If. The leader of the expedition into the | pulled apart by natural forces. shrimps and the "Pompeii worms 


i viously discovercd hot 
Researchers in the three-man sub- |Marianas trough was Dr. Harmon Sea Floor Being Torn Apart Pete RS aA founder euch 


East of those Islands, the Pacific!sites elsewhere proved here to be as 
Crust descends uniler the Island chain,| much as five fect in length with heads 
forming Ue Maricnas Trench, the}eight mches thick. They swim like ecls 
deepest occin trenc! on carth. and proved hard Io catch, Dr. Craig re- 

For reasons not fully undersiood, the | parted. R 
sea Moor behind the island arc is being} Psllow-shapod volcanic rocks, some 
torn apart, creating submarine vol-|forming ‘chocolate gerdens,” accord: 
canie activity and hot spring eruptions. |ing to Dr. Craig, indicated recent erup- 
It was into this zone that last week's |(ions. i j 
dive was made. There, near hot gey-| The first such colonies of exotic crea- 
sers, were found colonies of exotic ani-liures were discovered a decade ago 

| mals t on valcanic hydrogen | around hot springs erupting along the 
sulfide for their basic source of cnergy. |East Pacific Risc, another zone where 

The strange deepsea life included |the sea floor is pulling apart and new 
dense clusters of large tae sca flops is being formed by vokcnic 

any OS 100 to a square yard, and giant {vruptions. 
erty with inered ails that are typi} Not present at the Marianas Hic 
cal of mollusks living near such hct}were the tall, rigid tube worms aad 
Springs. The gills are inhabited by buc-|/giant clams typical of hot spring fic! 
teria that thrive on hydrogen sulfide jon the East Pacific Rise and elsewhere. 


Under Seas Defense ’87 

West Star Productions, organiser of Under 
Seas Defense ’87, have announced details 
of this major exposition and conference to 
be held at San Diego’s Holiday Inn‘at the 
Embarcadero, November 2-5, 1987. 
Tutorial sessions on related technology and 
operations are planned for Monday, 
November 2nd; a technical conference 
programme and exposition of naval 


technology, products and services will run f ee Rue andelsewnere. 
N ese te cs special classified session He Oe ater haa reaencas Mcany ue wenes Mole Oceanographic 
t the SECRET level, sponsored jointly by their energy source. Institution in Woods Hole, Mass. 
Cease : B . 
the U.S. Navy and the Defense Technology fer i eon ean oe I ae 
_ Committee of the Marine Technology eee z 
soci 160 lannec for Friday, November 6, eG 
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" , reta who lives 
Scotland’s Loch mon inate arta ved Scientists 
in a huge mountain h to find out. 
said Friday they will make a searc 4 
Reports of a monster in Lake SO aie Pats a 
years, three petetegase someone first ¢ ‘ 

ie in December 1933. re 
aire Rentzhog said the large number of ee ts 
means “there must be something” in the lake 5 Ar 
metres north of Stockholm, where spring comes so la 
that cars are still driving the 28 kilometres across Stors- 
jon’s ice-covered surface. } be 

Rentzhog runs the county museum in nearby Oster- 
sund and is director of the newly formed Society for In- 
vestigating the Great Lake. , 

He said in a telephone interview that his museum 
staff has collected the reports of 400 people who claim to 
have seen the monster between 1635 and last. week. 

Lars Thofeldt, a member of the 12-man scientific 
team, said no clear picture of the monster emerges from 
the accounts, He is a botanist and teaches at the college 

.in Ostersund. 

“Some people said they saw a large neck undulating 

back and forth that looked like a horse’s mane,” Thofeldt 


- est inhabited area in Scandinavia, 


41 4+ is DOV ter.” , 
until it is p ut the Loch Ness OP op differ. One of the 


ature’s SI cog 

Eeyore Ot scribed large enough to wrap 
i ribed it as 

earliest mine of Sirs’ many islands, but Jater on 

y , ing 
ariety of lengths rangin 

Fhe: Loch Ness monster 1s desc 
ter 

‘og is that the reported mops! 
eae take 15,000 years ago, during 


the Ice Age. Thofeldt said it could be a water Bathe or : 


j snail. : tee’: 
pee tant Ht ae in the Storsjon pe hese 
traced to the Iron Age around 400 BC, making 
af Rentzhog said. 3 


Although the Great Lake society will search ee on 
dence of the monster, Thofeldt said, its “rea ; ie ie 
vestigate the area and to create an interest for g 


ifi terprises here.” ° = ; ; : : 
cee beste nea ‘reports said submarines would search 


the lake, which is 75 metres deep deep and covers an area 
of 425 square kilometres. hi 

“It eoaid be a splendid idea to go down with head- 
lights and cameras,” Thofeldt said, but it is doubtful the 


long. . 
One of many t é 
was trapped in the Swedish 


\ 


said in a telephone interview. “Others observed a large 
wormlike creature.” - eS «oie ‘ 


“UM eERWATER @ UES-A- 
Submersible 


By U/USA Staff 


Japanese company that 
builds offshore oi] platforms 


is going into the submersible 
robot business — and as a result 
expects to significantly expand its 
customer base on an international 
basis. : 

Nippon Kokan K.K., one of 
Japan’s largest steelmakers and 
shipbuilders, has organized a new 
subdivision — Atlas Deepsea Engi- 
neering Co. — that will operate the 
British built submersible Super 


Scorpio. 

Initially, the $1.9 million 
Scorpio will explore the seafloor 
within 200 miles of Japan for signs 
of oil and gas. 

The James Bond-looking device 
will also survey sites for offshore 
oil rigs and other marine installa- 
tions. ee 

Although Atlas Deepsea was set 
up to help explore continental shelf 

areas near Japan; other uses are 
foreseen for the robot sub, accord- 
ing to Michiya Maruiwa, executive 


Robots 


“C06, 9/ we. 12104) 


Nippon Kokan K.K. Photo 
Robot — Nippon's Scorpia 
vice president of NKK America 
Inc., Los Angeles, in remarks pub- 
lished in a recent edition of The 
Journal of Commerce. 

“NKK’s primary objective is to 
meet the rapidly increasing needs 
of today’s ocean development age, 
which involves highly advanced 
diversified marine resources and 
regional development programs, 
particularly for the utilization of 


Japan’s 200 mile zone,’’ says 
Maruiwa. 
“Ocean development needs 


advanced technology to move from 


pe 


society can raise enough money. 


Afase 1987) 


To Scout For Oil, Gas 


its infancy into a more expansive 
period of use of marine resources 
and of regional economic develop- 
ment programs.” E 

Hence, Atlas Deepsea expects to 
accept various jobs _ for 
Scorpio, including underwater sal- 
vage, fisheries studies and search: 
ing for deep-sea mineral deposits. 

The Scorpio is built by Ametek 
Offshore Ltd., and is about 8-feet- 
long, 5-feet-high and 5-feet-wide. 

It is suspended by cable from a 
supply ship and has four television 
cameras, lights and manipulator 
arms, which can pick up as much 
as 450 pounds of samples. 

The robot can move at speeds up 
to 3.7 knots and is capable of 
descending to 5,000 feet. ath 

‘NKK, which had revenues 
more than $5 billion last year, o 
9 percent of Atlas, the rem 
10 percent was capitalized 4 
private party. . it 

Maruiwa says “form 
Deepsea is one way” NKK 
sifying because of s¢ 
kets for steel. 
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19 mm SCIENtsts | 


: dian Pr, 
Some 50 Million —s 
kilometres in diameter ne He ae teorite three 


ied through Space at 
: €S per hour i 

tlantic Ocean Off Nova Sit Reese eee 
The impact of this i intruder 

K &gantic intrud ‘ 

Sapicsive effect of 200,000 megatonnes a ONE 


weapons): tie world’s Stockpile of nuclear 


“It’s awesome,” says scientist Lubomir Jan- 
sa, 50, in a thick Sla 
time when Nova Scotia Was able to shake the 


Whole planet” ya Js3 

Awesome is Scientific understate- 
ment for what could be science fic- 
tion, but isn’t. These are the findings 


fessor at St. Mary’s University in 
Halifax. ne I Z - | 
Published this week in the British ' 
journal Nature, the results are the 
first documented finding of an under 
sea meteorite crater. Further study. of 
the crater could support the theory 
that the mass extinction of species, 
such as dinosaurs, was caused; by 
meteorites. oa 
For Jansa, who immigrated to 
Canada from Czechoslovakia in 1968, 
the discovery was exciting. But he-Has 
always been motivated by the unex- 
. plored. see: : 
“On my last birthday, I went:to 
the base of Mount Everest, but. I 
didn’t. go to the top because. others 
_had already been there,” he said. 
“Now, we have a first at the bottom 
of the sea.” - a 
The collision, Jansa says, prob- 
ably created a tidal wave over 100 
metres high and a cloud covering half 
of the North American continent for 
about two years. On the ground, spe- 
cies coped with a heavy rain of dirt 
and ash that was much like dast 
storms in Africa. ¢ 
| Jansa believes the meteorite was 
only one-fifth the size needed to ¢re- 
_ ate the mass extinction postulated.by 
some scientists. It crashed 16 million 
years after the last dinosaur perished. 


On Friday May 9, 1986, Republic Air- 
lines Flight Attendant Cozy Ballesteros 
Stepped off a flight from Miami to Grand 
Cayman, in the Carribbean. She was 
greeted by her fiancee Courtney Platt, a 
Scuba Diving Instructor. 

The following Morning, the young 
couple, friends and relatives, were taken 
by boat to a deep water dive site off 
Grand Cayman Island. At the site they 
were greeted by the pilots of two deep 
diving submarines, operated by Research 
Submersibles Limited. After a pre dive 
brief, Courtney and Cozy, father of the 
bride, a preacher, the best man, ahd a 
submersible pilot, climbed into the first 
submersible. Relatives climbed into the 
second submersible. 

At a depth of 800 feet the submersibles 
landed on the mountain slope in an area 


never previously explored. A location 
unseen and untouched by man. Preacher 
Ballesteros conducted the wedding cere- 
mony as the submersibles sat face to 
face. The words “I do” were transmitted 
to waiting friends and relatives on the 
surface. After kissing his new bride, 
Courtney then gave the order for the 
ascent to begin. 

Both pilots turned on their underwater 
lights and blew air into the ballest tanks. 
The submersibles turned to face the 
famous Cayman Wall. Fifteen minutes 
later the two submersibles surfaced. The 
excited newlyweds climbed onto the sur- 
face amid cheers and congratulations 
from all. 

For more information on Research 
Submersibles, contact: Alan Whitfield, 
Research Submersibles Limited, Box 
1719, Grand Cayman, British West 
Indies, (809) 949-8296. Telex: 4519 
RSL-SUB. 
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ROV COURSE 

In the fall of 1986 the Marine Technolo- 
gy Department of SBCC developed a Re- 
motely Operated Vehicle (ROV) operator 
and technician training course to augu- 
ment the diver training program. That de- 
partment purchased two ROVs (the Hy- 
dro Products RCV 100 and Deep Ocean 
Engineering's Phantom 500). Students 
who learn to use these vehicles will quali- 
fy for observation tasks, bottom surveys, 
structural inspections, diver support mon- 
itoring, activity monitoring and scientific 
reconnaissance. They will also learn the 
technical aspects of maintenance and re- 
pair of all equipment. It is anticipated the 
SBCC MDT Program will also provide 
ROV training for search and rescue units 
for police, fire and sheriff's departments. 

The RCV 100 is basically an eye-ball 
submersible with a depth Capability of 
330 feet. It also provides constant depth 
and digital depth and heading readout, 
which can also be recorded on the TV 
control monitor. It uses a fiber optics um- 
bilical with a pan and tilt color camera 
unit. Its principal advantages are small 
size, maneuverability and low cost. 

The Phantom 500 has a depth capabil- 
ity of 500 feet. It is also a much more 
powerful system with operational charac- 
teristics similar to the larger construction 
vehicles used in offshore oilfield work. A 


number of these models are currently be- 
ing used in offshore pipeline inspections 
and in support of drill rigs. 

Students qualifying in the many uses of 
these units will add important and desir- 
able skills to their work Capabilities and 
improve their job prospects. ete 


ATLANTIS SUBMARINE 

Experience the “other world” of Cousteau, 
Piccard and Verne on an Atlantis “inner 
space flight.’ Atlantis |, the world's first 
submarine created for passenger expedi- 
tions, presents spectacular Night Wall 
Dives. Powerful floodlights illuminate 
majestic corals, sponges, nocturnal fish 
and the Wreck of the Carrie Lee resting on 
the edge of the Cayman Wall. Twelve exhil- 
arating one-hour dives daily to depths of ’ 
150 feet, at sea level pressure, in air-condi- 
tioned comfort. For information or reserva- 
tions: Atlantis Submarine, P.O. Box 1048, 
Dept. SD, Grand. Cayman, BW.I. Telephone 
(809) 949-7700. Telex 4450 CP; Telefax 
(809) 949-8574. C°Skrwotuse® 
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By Thomas Land 
GENEVA — Research and train- 
ing institutions in Canada and the So- 
viet Union are to widen their pro- 
gram of scientific exchanges in a 
broad sphere of Arctic studies includ- 
ing oceanography and petroleum ex- 
ploration. The agreement, just 
reached by the two countries, is de- 
scribed by both as a means of 
decreasing tension over their stubborn 
territorial conflicts. 

The accord is probably a result of 
prospects of increased energy prices 
in the 1990s, making offshore oil pro- 
duction in the Arctic waters once 
again economically attractive. It pro- 
vides for exchanges in northern and 
Arctic geosciences, petroleum re- 


search, environment studies, construc- 


tion, ethnography and education, 
Significantly, recent developments 
in some Of these areas pursued vigor: 
ously by both parties Ile at the heart 
of the tension. a 
After three years of prepatations, 
a team of Canadian scientists accom- 
panied by colleagues from the United 
States and Norway recently concluded 
a series of underwater experiments in 
what was perhaps the most ambitious 
expedition to the Pole so far. They 
have analyzed the deep structure of 
the ocean's crust and produced a geo- 
logical deed of ownership to the oil- 
rich Alpha Ridge, a marine zone 
fiercely claimed by the Soviet Union. 
Under thé United Nations law of 
the sea accord, Canada has a decade 
to file a claim to facilitate an exten- 
sion of its territorial limits. The Ca- 
nadian case is to be argued on the ba- 
sis of evidence showing that the rug- 
ged submarine mountains form a 
geological extension of Ellismere Is- 
land, the northernmost piece of land 
under Canadian sovereignty. The So- 
viet Union is certain to file a counter: 
elaim. 
Foreign subs 
But that is just a minor affair, as 
Canadians see it, compared to the 
persistent intrusion of their northern 
waters by missile-carrying Soviet nu- 
clear submarines. The intruders at- 
tract further intrusion by the United 
States Navy, leading to a deadly 
game of electronic hide-and-seek be- 
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ce cover which the 
t prevent or even 
lack nuclear subma- 


neath the thick I 
Canadians canno 
join because they 


e4, 
” Canada Is now developing an elec- 
tronie listening device that would 
melt its way through the Arctic ice- 
cap and then drop into the water be-_ 


low to wetect the submarines. The 


roject.is part of a national program 
to improve physical control over the 
north by means of permanent listen- 
ing posts and radar stations as well 


~as intensified naval and air patrols. 


All of which will not prevent the 
sagmatic polar neighbours from col- 
aborating i the development of their 

rich northern energy resources, Pro: 
jections of rising oil prices during the 
next decade have already encouraged 
the Canadian offshore energy Industry 
Yo resume operations in the Beaufort 
Sea where work was terminated last 
year because of a fall in prices. And 
Soviet industry is anxious to exploit 
every opportunity for the acquisition 
of advanced marine and energy tech- 
nology. 

The collaboration agreement link- 
ing several universities and other re- 
search and training establishments in 
the two countries could thus “open the 
door to fruitful commercial co-opera- . 
tion in the Arctic,” say the negotia- 
tors. 
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‘Diver lacked 

‘buddy, mall says 
Canadian Press 

+ —DMONTON 

‘,, A scuba diver who died after an 
accident at West Edmonton Mall’s 
‘Deep Sea Adventure pool Monday 
broke regulations by being under 
water without a buddy, a spokes- 
‘man for the mall owners, Triple 
‘Five Corp., said yesterday. The 
diver, Rick Lesurf, 28, apparently 
. became entangled in a pump while 
‘doing routine maintenance on one of 
‘four submarines in the 5.4-metre- 
deep pool and ran out of air. 
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at Strait 


establishing a world-class Marine heavy industry base. 


The umbrella company — Submari i i 
bre ) rine Services International 
(SSI) of Halifax — aims to build and repair nuclear and conventi- 


as offshore platforms, high pressure fittings, and what are known 
as through-hull penetrators, 

____ There is no shipyard that has built a submarine in Canada 
since 1915,” said SSI president Ed Dunn. “We intend to develop 
that expertise. We are bidding for submarine construction now.” 

SSI has already leased all but 5,000 square feet of the former 
Atomic Energy of Canada Ltd. heavy water plant facility, and 
has taken a six-month lease on the former Breton Industrial and 
Marine Ltd. shipyard that went into receivership early last year. 

Lieutenant-Commander 
Doug Blake, one of the princi- 
pals, said the group has bid on 
a four-year steel-testing and 
evaluation projection as a 
front runner to a tender bid for 
the Canadian Submarine Acqui- 
sition Program. 

It has also sought sub-con- 
tracting work on the the sub- 
marine program itself, a pend- 
ing refit of the SDL-1 (Sub- 
mersible Diver Lockout) vessel 
and has proposed to a repair 
and re-engineer the provincial- - 
ly owned drydock at the Bre- 
ton Marine yard. 

SSI workers are carrying 
out an inventory of Breton Ma- 
rine yard’s assets, Mr. Blake 
said, to determine if the initial 
inventory is still valid and to 
evaluate the condition of the Butters 
properties. Ed Dunn 

The agreement between the SSI group and Breton Marine's 
receiver — Thorne, Ernst, Whinney — allows a six-month lease 
exsention and even a possible purchase. x 

SSI is also looking to build a dual-purpose marine production 
facility at an unnamed greenfield site, also along the shore of the 
Canso Strait. 


cilities. 

shan ae ie he is confident that oil prices will eventually 

Rates Ph ; ollshore activity will resume, which could provide a 
or drilling and production equipment. 

Mr. Blake said the national debate over Artic sovereignty 
shows the Navy needs dependable under-ice capabilities, some- 
thing he said SSI’s proposed hybrid nuclear-conventionally 
powered submarines would offer. 

But Mr. Dunn made it clear the SSI group is not limiting it- 
self to bids on Canadian military contracts, and will actively seek 
out commercial customers as well. 

uae are looking at domestic and international markets,” he 
sai 

He said depending on contract negotiations, construction of 
the dual industrial complex could begin within six weeks, 

The corporate makeup of SSI is as follows: 

O Submarine Services International is the umbrella organiza- 
tion that ties the four member companies together. Formed in 
June 1986, SSI’s chief aim, according to a company profile, are 
“to provide a comprehensive range of expertise in the areas of 
design, project management, manufacture, repair and overhaul” 
of nuclear and conventional subs for commercial and military 
customers both here and abroad. 

O SSI Holding is described as the “parent company” in the 
group. This company will provide the overall management and 
direction for SSI’s efforts. Mr. Dunn is also president of this 
branch. 

0) Hawkesbury Submarines International (HSI) plans to ac- 

quire, develop and operate a “purpose built” nuclear licensed sub- 
marine fabrication and support facility at the Strait of Canso. Its 
president is Lt-Cmdr. Blake, a 34-year veteran of the Canadian 
and Royal navies who includes in his resume the job of project of- 
ficer to the Atlantic naval ship repair unit’s Oberonclass subma- 
rine maintenance and repair. HSI is jointly owned by SSL 
MONENCO Ltd. of Montreal and Brown & Root of Houston, 
Texas. : 
O SSI MONENCO is jointly owned by the two firms in its 
name and headed by SSI shareholder and engineering vice-pres- 
ident Robert Novitsky, another Canadian Navy retiree with ex- 
tensive engineering and underwater experience. SSI MONENCO 
is to provide the engineering design and applications support. 
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DEEP SUBMERSIBLE PILotTs ASSOCIATION 
NEWSLETTER 


NOVEMBER 1987 
= KOR XX, No. 3, Published by the Deep Submersible Pilots Ass'n 
The DSPA 
i 


was formed in 1967 to provide for a free interchange of 
Nformation relative to manned Submersible design, Operations, 
echniques, and materials in order to further the safe and 
Peaceful Progress of man into the deep oceans. 


Requests for information or contributions to this Newsletter may 
be addresseq wey 


Robert kK, R. Worthington or Donald E. Saner 


President & Editor,DSPA Sec'y/Treasurer, DSPA 
3005 Curie Sige 9182 Newmont Drive 
San Diego, CA 92122 — San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: 
Willis Forman 5 
Membership Chairman, DSPA 
3347 Mohican Ave. 
San Diego, CA G2 17 
(619) 275=02 94% 


% tm ¢ : mS he OF 
eer bee ee Es 30th 


Alexander MacDonald, Member | peti iy 
~ 4 Sunnybank Road a ei 
Old Aberdeen ~~ 
Aberdeen, Scot 


and, UK, 


an aa follows: 


0 Will Foum 
i fro 0 
DSPA insignia items are a ee ees 
Decals, inside or outsi Be Bo 
Embroidered Patch E240 
Enameled Metal Pin $ a 
T-Shirt USA delivery $6. 
Canada $7.00 
Overseas 8 
Specify: size-34 to nite 


color-blue, yellows Weck 
insignia-on front or ' 
5 2 format will be available 


DSPA pilot's Dive Log-Mel Wills promise 
shortly. 

paeling his new house and 
DSPA Address List-Don Saner is still rey Tf your data has changed 
can't get the list ready for publication: eotions now before Don 
since your last report, please give us 0° 
goes to press--soon, hopefully: 
DSPA Monthly lunch meetins were held as follows: 

We 

23 July 1987--5 Members and 2 guests presen ee 
The speaker, Tim Caffarella, described an ex tr ene face ae 
shallow but hazardous series of NEKTON GAMMA (Ocean Work, 
dives in which he and Will Forman inspected ume a 


to the Wishon Dam. The rock-faced dam in par ; Bey 
itude in the Sierra Nevada. | 
divers were trapped by su 


hydroelectric system at 7,000 feet alt 
In previous attempts to reduce leaks, 

ion into cracks for 3 hours before reseue was ac 
NEKTPN was mobilized in five days after a 2-year layup. Cracks 
were found at 155' to 172' depth, leaking 29 cu. ft./sec. NEK’ 
required 28 dives in 8 days (32thours dive time) to reduce the 
loss to an acceptable 13.7 cu. ft./secamea consi deraplesdoila 
saving for_P.G.&E. The customer was reported very = aver ly, 
essed, and°-two year program to inspect all P.G.&E. dam s 3 
anticipated. ‘ ar kG ot, aaa 


complished. 


17 September 1987--7 Members and 2 gues 
Speaker Andy Rechnitzer gave us an acco 


1987. PISCES IV and SEALINK dives were 

ship TWIN DRILL (ex DUPLUS)in waters off 
of NOAA and the National Geographic S 
the series will be resumed next summer 


15 October 1987--4 Members were 
No speaker was scheduled, and e 
a trip to Anacortes, WA iam 


19 November 1987--6 Member 
Glenn Minard, DSPA plankho 
of the day. Due to an unf 
did not arrive in time. H 
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NEWS FRoM MEMBERS 


dim Dullea--U.S. Navy (8/87) 

Having completed a tour as Engineer of USS James Madison (SSBN 627) 
have shifted to the engineering community and am attending MIT. 
am working toward a Masters in Naval Architecture and Marine 

Engineering with a specialization in underwater acoustics. I hope 
© get my hands back into the deep submergence side of the house 
again. Hope to make it to San Diego soon." 


Kevin Parker--Subsea Offshore (9/25/87) 

idwetacs tide tyeSubsea soe fahore On the ROV side of things. The com- 
Pany is quite busy and doing well. We sold a Pioneer vehicle to the 
Japanese last year, and we are now building on to sell to anIrish 
diving company. I have just been out on the KOMMANDOR SUBSEA. It's 
the world's first purpose-built ROV support vessel. I have been 
With it since March. Et has done very well indeed. Weather capa- 
bilities are excellent." eas 


Patrick Smale--(7/31/87) 


There is some Continuing activity going on this month,of interest, however 
in Doth cases, publicity at this time ie extremly limited, due to very strict 
security surrounding both operations. I am referring to the on going $.S. REPUBLIC 
Salvage by Sub-Ccean Salvors International Ltd. (using a Saturation system and 
two DUPLUS II vehicles) and the R.M.S. TITANIC salvage by the French group under 
the Company name of Ocean Research Exploration Ltd. ( using the Institute for Research 
and Exploration of the Sea's NAUTILE vehicle and the R.0.Y. ROBIN)In both cases, 
the firms are Saying very little on the progress of their respective operations. 


On a new subject, I have enclosed a press release by the American Society of 
Mechanical Engineers announcing the new edition of the "Safety Standards for 
Pressure Vessel for Human Occupancy" is now available, The publication can be 
ordered through: A.S.M.zH. Order Department, $s agree oa th 

ee Law Drive, a oh x Sta ae ine 
P.O. Box 2300, , ees 
Fairfield, N.J., U.S.A. O7007=2300) ie ba? ie eee - 
Tel: 1-800-THE- ASME. | brsed ikdedorg oved wel 
Publication number; A09287 — (ASME'S CODE PTHO=171987 ove am yatvodiot -mpom 
Cost: $60.(U.S.) for A.S.M.E. Members or $75.(U.S.) for anmig't) 


¥ 3 { t | 

The only other'news',this month is that a Black r 
name of Mitizi Mercedes, took my sugsestion py. 
replicas of a submersible.I don't know if she is us 
or Sub-Aquatics Developments! Atlantis Boats, as 
the actual vroduct,as yet.Anyways, I have encl, 
interest.(She will deal in mail orders incase | 
Lanning a trip to Grand Cayman Island)Rer ad 


= 


Patrick Smale--(9/30/87) ta. whieh I found quite 
Znclosed is a flyer from Pyco Submersi>les gs 250" design with a comletely 
interesting. It seems as if they have made a rt configuration.The new design 
transparent hull, instead of the regular viewpO?~ ; 
is designated the "ARIZS" ("RS 250/462") 
‘ f Suv-Ocean Salvage International 
Aiso the news of the financial provlems of a fe of ite Halifax, Yova Scotie 
Ltd.,has recently come to light, with the cios e information or their problems 


rm 
L ay ays s teal ssetSe+7 ¢ 
office and the seizure of some of its a 5.A." was carriing a press release 


a choice of sh 


sue straight salary now!) 

An interesting clipring is enclosed,or she firm Ocean Bac eee ed a8 
Fnoxvillie ,Ternessee, and its plans to pay 25% of the recovered ak ae 
te azyone who provides the company with leads to the site. ine See 
anteresting idea, perhaps we shovté keep our eyes peeled for baliast piles 
a little more in the Suture, wiile diving. 


Lastly, I have enclosed a copy of an article on czy-linder neck cracks found 
in a few Luxfer aluminum tanks, that rar be of interest to any pilots whose 
boats may have any of these onbocerd. 


Yell that’s all for this month; we are still patiently awaiting our visas 
to get started on the new contract. (Latest is towards the end of October now!) 
The Ccecns '87 Conference got under way in Halifax, vesterday, and seems +o 
be getting pretty good press coverage, as well as good attendance, 


Patrick Smale--(10/31/87) 
You have probably heard that,"PC-1201" is back in operation off the island of 
Rota, following an overhaul/refit in July. The current Senior Pilot is Jo 
(Former "PC-1805" Pilot-Comex Folder Diving Ltd. /Former "Pisces" Pilot on 
"Yamato" R.S.L.Project)who is on a one year contract with M.I.C.C 
Aki Hanawa is the other member of the submersible crew, and curr 
are keeping the crew to,two pilots.There has been some talk of pos 
a third pilot at a later date, but this has not been confirmed. Fow 
aan 


any members want to contact the corporation,their contact 
follows: M.I.C.Corporation Ltd., or M.1.C. Corporation 
ord Floor, Matsuda Building, P.O. Box 502 ane ee 
&-11-13, Shibuya, Shibuya-ku, ta. Commonne pe 
Tokyo, 1¢° Japan 
Tel: Tokyo 03-406-6191 
Fax; Tokyo 03-406-6779 ae 
Telex: J29485 MIC TOKYO ' 
( Mr. Takada - President) 


From the enclosed news clippings,of the 10th 
are enclosed, you can see that the Bed? 
one of their "Dolphin" class R.0.V.s, to ¢: 
carzy out some research with it, in the ars 


the current Persian Gulf problems, (The F 0. Tae 


t 


the original manufacturer, I,S8,8. of Port Moody, B.C., on a temporary basis for 
non-combative research only.) An interesting sideline to this,was that at the 
initial unveiling and demonstration of the "Dolphin" at the Bedford Institute of 
Oceanography , several years ago, the vehicle ran into the press boat at a fair 
Speed, due to operator error, and it was the film of that part of the demonstra— 
tion, that was given most of the press coverage, at the time.the "Dolphin" series, 
though has since proven itself,quite capable for its intended role of seabed 
Survey and Mapping. 


Another Tourist submersible company is currently getting started, at thig time, 
on the island of Saipan.The firm called Dosa Subsea Co.Ltd., should have their 
first vehicle in operation, as you read this now. The submersible is a 50 passer 
ger design of Pluid Energy's, and was built at the Laivateollisuus Shipyard in 
Finland. [It is designed to operate with two crew,to a depth of 250fsw. The firm 
is owned and operated by Mr. Chull Sanho Kim, who plans on purchasing another 
= ive vehicles, at least, over the next few years, The next submersible is to 
be based in Guam, and the third vehicle will be based in Japan, (Subsequent 
vehicle~base locations have not been released as yet.No start-up date has been 
decided for the second vessel, nor for any of the following vehicles either). re 
“At the Saipan location, Derek Riddel is the general manager. He and the other 
crew members are starting out on an Sexepnses/shares only"-tyne of contract. 
Bruce Blackburn (Former Pilot— "PC=1201" R.S.L./Rota Contract) is a member of the 
crew along with a number of Pilot-trainees,from the Phillippines. (iost of the 
trainees are trained technicians-electronic and/or mechanical specialities). Incase, — 
any of the members want to Contact them, the following contact addresses,may be 
useful: Dosa Subsea Co.Ltd. , ee j 
end Floor, Nauviu Building, te ey: , ee pean 


P.O. Box 2183, ies 2) alae ae he 
Saipan, Commonweath of Northern Mariana Islands iced Ay edt 
96950 eles tig ee 2a 
Tel: (670) 234-9600 (office) Jie 3b se er c>. i aceaalateaaae “| 


(Dereck Riddel - General Manager) 
( J. Noh - President) 


Mr. Chull Sanho Kim, 
Yuri Fashions Co. Ltd., 
6321 East Alondra Blyd., 
Paramount, California, ; : 
U.S.A. 907235 Aa atte ae ae 
Tel; (213) 634-9480 (Office) se ee 
( This is ifr. Kim's,v. ‘'s addre 
stantl 
is 


contacted there.However, he 3 
so I would suggest any phonec 
ea that you ask to speak to"l%r.Sanho &. 
number of "Kims" at the Paramount n 
for Mr.Sanho Kim include: 
- Tel: (670) 234-776 


Arve, ee ee et iy en eee 
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gos ifn EL DISCOVERY OF  . ; 
we oat THE TITANIC «escusct (4 

By Robert D. Ballard *'* : 


pir pet Viking/Madison Press” *""* ynid ““~hoggling 


.; By ROBERT GORDON jeu ge 


‘h 9 <> Staff Reporter... °- * *~, 
“adventure books are suppo: 
to take readers on vicarious trips to 
places. far from the confines of the 
living room sofa. It’s rare that a 
book does this job so completely 
and powerfully as Bob Ballard’s 
fhe Discovery of the Titanic. ,.») 
»,« Using a combination of highly- 
polished graphics and riveting text, . 
Ballard has produced a user-friend- 
ly book that chronicles one of the 
great adventurers of the 20th centu- 
ry —. the discovery of the White 
Star liner Titanic on Sept. 1, 1985, 
and its exploration a year later. 
_ .,The story of the sinking of Ti- , 
tanic and the hunt for her bones is 
as much a tale of technology as it-is 
a story of human triumph and trag- 
edy. It was Edwardian technologi- .. 


‘ing and 


“achievement of’ the book is 2 
-inch, “foldout photo mosaic ~" an 


ge nr 


Ori D D in g g 


ig @ cal Baten) (yoest Wo: 


f discover 


1980s robotics that located 


the wreck. ‘ 
Ballard manages to give 4 


ic technology involved in th 


To explain thé methods and M2" 
*<ehines used to find the Titanic, 


book makes heavy use of diagrams 
“afd drawings that add life to: the 
yarn. bc aok x - f f ? 

x? But the ‘crowning. graphic 
is a 20- 


artist’s drawing of what ‘Titanic 


- Jooks like on the bottom. 


* Because the water is So murky 


“25 miles ‘below the sea’s surface, 


the dozens of color photographs in 


-the book: show only small pieces of 


‘the ‘wreck. It’s artist Ken Mar- 
-schall’s graphic ‘work: that does 
what the camera could not — show 


- Titanic’3 complete hull with a ter- 


rible, mystic beauty, «=: 9* * 
t_ The Discovery of the Titanic 
also takes the reader back to that 


f mind- — 


F 
4 
“it 


254) 


tu j 
“~*St disaster. The history is pretty 
much known, but Ballard re-tells 
“\the story. well and uses the drama 
to set up the story of the hunt. -«--4 
“+ Ballard puts several Titanic 
myths to rest in the book. : 
~ ©. He proves scientifically that the 
ship didnot sink in one piece, it 
- broke up.on the surface and slid to 
the bottom in two parts..And Bal- 
lard also proves beyond a shadow, 
of a doubt that Titainic will never, 
be raised. caralstece malt a 4 
-:,.Nothing can ever bring the Ti- 
tanic ‘back. As Ballard says, the 
ship has been home-ported for good,, 
but Discovery of the Titanic brings 
_.,. the search for the ship back to life 


es 


.cal arrogance.that.caused the. sink- wn« Right.Jn,April, ,1912.,when Titanic ve, iit a: highly readable Way... wea 
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(v0.99 106. 1 31) 
Titanic legislation 
WASHINGTON (Reuter) — 
The Senate passed legislation on 
Monday to ban commercial. im- 
ports of artifacts from the Titanic. 

A French-led salvage team is 
at the site of the wreck, hoping to 
recover her treasures. 

The legislation was introduced 
by Senator Lowell Weicker, a Con- 
necticut Repuvlican, who said he 
was dismayed a U.S.-French effort 
that discovered the Titanic’s re- 
mains two yedrs ago had “degen- 
erated into a salvage operation by 
the French.” 

The legislation was approved 
without dissent by voice vote. 

The bill would prohibit imports 
of any articles from the Titanic 
for commercial gain. 
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Hyco Submersibles 
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© To 46 passenger 


e Turn key package available 


© 250 foot depth rating 
¢ Choice of interiors 
e ABS/Lloyds approved 
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capacity 
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The Titanic’ S artifacts: EXP 0Sin 


insightful, 


By William C, Heine 
+ The discoverer of the wreck of 
‘he Titanic, Robert Ballard, recently 
aunched a book on his superb 
ichievement, “The Discovery of the 
fitanic.” It should be as successful 
is his 13-year dream of finding her 
13,000 feet deep in the Atlantic off 
Newfoundland. 


In Halifax, N.S., Ballard stressed 
he was not a “wreck person,”- a. 
scavenger poking through the ° 
graveyard of 1,522 Passengers and 
crew. His interest is in uoesing 
the secrets of ocean depths. «_ 

He was critical of the French 
2xpedition which collected hun. - 
dreds of artifacts from the Titanic’s ~ 
qull and ‘the debris-strewn ocean 
rottom, including a safe which was 
ypened during a ielevision, broad- 
cast Wednesday. | aes 0 

Ballard’s team eerned 70,000 
»hotos, taped 100 hours on video, 
ook no souvenirs, and left a plaque 
hat the ship be “left in peace.” 

That was a gracious Seeks It 
vas also irrational. 

The Titanic, the largest ship of 
ts day, went down on her maiden 
royage. The drama was strength- 
med by the first use of “wireless” 
n a major disaster at sea, the cour- 
ige of so many men and women 
vassengers, the high proportion of - 
irst class children who survived 
-ompared to those in third class, 
ind’ the lengthy (and self-serving) _ 


tain and» the 
aqui oe ee ~~ ““bery, If research is not funded and 


Jnited States. 

The Titanic disaster, teeeen” 
vas only one of countless thou-- 
ands of ships lost at sea, before 
ind since. During the centuries 
spain was looting Central and South 
\merica of its gold and silver, en- 
ire fleets were lost with all hands, - 
Jong with untold wealth in bullion. 
nly a small fraction has been sal- 
aged, even with existing modern 


‘quipment. - 


ed ot Rw 


LCLE- NEAALO” C HALIFAX, WV 


and humbling, 


‘+The Baltic, Mediterranean, and 
North Sea are strewn with the hulls 
of ships — ,Egyptian, ‘Phoenician 


‘and Roman. Since those days, the “ 


- wider oceans of the world claimed . 


additional thousands of ships, + x. 


Tragedies at sea have been 
mankind's lot since the first brave 
‘Creature, his ancestors down from 
the trees only a few hundreds of 


thousands of. years, pushed himself 


-away from shore om a log. Ever 
since, their kin have mourned the 
dead on ships that never returned. 
«7.5 When: the Mary Rose, Henry — 
VII's largest and most powerful ~ 


There is nothing inviolate 
about. the ship's wreckage. 


ship, sank in Portsmouth harbour in 


- the 16th century while the monarch 
watched from shore, she took hun- 


‘dreds of archers and sailors with — 
her. Centuries passed with her loca- . 


' tion unknown. Found again in re- 


cent decades, she was excavated, . 


‘Yaised, and brought to a dock 
where she is now a major tourist at- 
traction, her artifacts studied by 
‘scholars. The bones of those who 
died were buried at an ecumenical 
service in Portsmouth. 
'.+ Ballard's decision to place his 
; plaque, and deliberately refrain 
from picking up a few souvenirs of 
-his visit, was a gracious gesture. 

- It reflected also, however, a not 
uncommon touch of scientific snob- 


sponsored by a recognized scholar- 


ly institution, conducted by people .. 


‘with. appropriate university degrees 
and free of any taint of commercial 
gain, sometimes accomplishments 
aren’t as enthusiastically recognized 
as they should be. 

That may enhance scientific 
credibility, but it can be carried too 
far. Not all mankind’s progress 
bears the official stamp of the sci- 


Ea acties wt 


pe 0/10 /42) g an a) 


sea drama -: 


, entific establishment, as Thomas 
‘Edison's electric light and talking’ 
machine demonstrated. 
‘Divers and coastal Scavengers: 

. have salvaged artifacts by the mil- 
:: lion from the ocean, worth uncount-; 
ed billions in any coinage. They. 
have done so since men first sailed 


(tes N 


er: 


the inland seas and oceans of the . 


‘world. They will, and should, con- 
tinue to do so. 
n the Poi ae now ‘avail- 


’ able, much more undersea Salvage | 


a “all: be undertaken by men and 


‘women prepared to risk time, mon-! 

ey, and their lives, to recover trea-! 

~ sures lost at sea and solve ancient 

’ archaeological puzzles. They might’ 

-even, sometimes, learn how to pre: 
- vent a similar disaster. 

There is nothing inviolate about, 
the Titanic’s wreckage. It sank for 
. Many reasons, primarily because’ 
the captain wanted a dramatic, fast 
voyage to New York. Though 
warned there were icebergs in ne 
area, she sailed on at full speed. 

Nor is she still a grave for those 
who died. One photograph shows a. 
pair of boots, resting still upright, 
heels in the sand. The body which 
wore them 75 years ago has been: 
‘long ago consumed, bones and all. 
»- If anything, artifacts from the 
ship should be placed on perma- 
nent display on both sides of the 
Atlantic as a reminder — as the 

Challenger disaster provides in this 
generation — that no matter how 
great the accomplishments of man- 


‘kind, we are not yet total masters of 


land, sea and sky. 
Maybe some day, new technolo- 


gy will raise the Titanic from the: 


acean floor, like Mary Rose.\ Her 

vast hull preserved, her artifacts 
preserved and studied, RMS Titanic 
could become a meaningful remind- 
er that men and women still sail the 
seven seas at their peril. 


4 Titanic has been closely guarded by 


| Scientist Allan Ruffman. 


from picking over the wreck for. cat 

facts. Lah GIES ae sats 
et ‘ % 5am Pate 
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. Canada’s 


Ka CHROAZ UE ld §, 


jurisdiction 


Cua. 29 /4/4.232') 


ceadee oe er : 


ore ROBERT coon 


scavengers, a Halifax scientist and 
two lawyers said Tuesday. 
Although the exact Bota of the 


its discoverer, . American oceanogray 
pher Dr, Bob Ballard, the Halifax 
group told the Oceans 87 conference 
that research indicates it is on 
slope of Canada’s continental shelf. 
“The. RMS Titantic leary ed 
{ within the continental Margin of 
ada and lies on the jurisdictional shel 
of Canada,” states a paper presen 
by Dalhousie University law profes 
sors David Vanderzwaag and Ian 
Townsend Gault, and Halifax marine 
F ot 
._ Based on the “doctored positions” 
of the Ballard expedition of 1986 and 
data gathered on the geological fea- 
tures of the slope of the continental 
shelf, the Titanic lies about, 350 nis 


off St. John’s in an area over swhicht 
Canada claims rights, the group says.. 

“The location of the Titanic is not 
secret. It is available to anybody with 
a strong winch and 30,000 feet of 
wire,” Mr. Ruffman told the confer- 
ence, using survey maps to show the 
exact position of the wreck. 

Because the vessel is within an 
area of Canadian jurisdiction, existing 
international marine law allows Can- 
ada several legal options, including 
declaring the site a marine preserva- 
tion area and barring other nations 
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lates and bottles — the first objects ever ids 
Per from the sunken luxury liner eS a 
were hauled to the surface this summer DY 
French mini-submarine and robot. 4 
The attempt to salvage relics and artifacts fronts 
Titanic, conducted in July and August by research’ 
of the Paris-based French Institute for Research et 
Exploitation of the Sea, was carried out in spite 0 
objections from Woods Hole scientist Robert Ballard 
who first found the wreck two years ago — and the U.S. 
Congress which quickly enacted legisiation prohibiting 
the importation of any of the famous ship’s booty into 
America — except for purposes of display in museums. 
The recent haul from the 2%-mile dive included a total 
of 15 plates and bottles used by the 1,513 passengers who 
died when the liner sank 75 years ago, according to a 
statement issued by the French scientists. The state- 
ment contained no other description of the objects. 
Survivors of the Titanic criticized the French sal- 
vage expedition, calling the researchers ‘‘fortune hunt- 
ers, vultures, pirates.” Shortly after Ballard located the 
Titanic in the summer of 1985, the U.S. . Congress 
proposed a bill designating the site as a memorial. 


Advertised as unsinkable, the Titanic rammed an ~ 


iceberg on its maiden voyage from Southampton, 
England, to New York and sank April 15, 1912. It rests 
.12,000 feet below the surface of the North Atlantic, and 
about 350 miles off the coast of Newfoundland. __. 

The Nautile submarine, aided by a robot named 
Robin, searched in a 2'4-mile area around the wreck, 
which is littered with silver trays and wine bottles. 4 

The submarine is equipped with two arms capable of 
picking up objects smaller than teacups and larger than 
Safes. . - eT Se 
The 176-pound robot, attached to the submarine by a 
26-foot umbilical cord, has lights and three cameras 
encased in titanium-and-steel cases for shooting inside 
the Titanic. Another camera is carried by a member of 
the mini-sub crew. . os 

Expedition officials says the Nautile will not explore 
the inside of. the wreck, because- it would be too 


“THE CHAOMT CLE ~ 
Goseq/en) HERALO ” 


French make. 


r First Titanic Relics’ 


C1981. 


French Crews Kecove 


‘The ‘three-man craft has made 32 


safe, a leather case stuffed with bank 
notes, gold coins, jewellery and other 
valuables as well as dozens of plates 
and bottles of wine. 


dangerous. Titanic sank, more than 2,200 people Weta 
, G e 

Wass el uding some of the richest and most noted of 

meee fortune in jewels and other valuables were 


LF ered to have been contained in a strongbox aboard 


ter? salvage experts have said any objects recoy- 


ered from the Titanic, however small, would be worth 
? Ser July, diving conditions were excellent at the 
eckage site, according to the statement from the: 
French institute. Crew members said the water was 
Jear and visibility was good. The chief of the support 
vessel Nadir, identified in the statement only as’ 
Commander Nargeollet, described the site as “extraor- 
$ Lhe : Leute 
onthe institute's statement said more than 300 photo- 
graphs taken by the Nautile crew and by cameras 


" Fiounted on the robot were of very high quality. 


The $2.5 million expedition is being conducted by the 


- French institute and underwritten by Ocean Research 


Exploration Ltd., British-registered investors. Taurus 
International negotiated the contract. : 

The project is also being funded by the Hollywood 
movie company Westgate Film Group, which plans to 
release a video of the expedition, and Swiss millionaire 

os Piaget. the FH oe 2 
eee institute officials say any artifacts brought 
ashore would be put on display and not sold. a ; 

Among the objects seen by the diving team in July 
was a commemorative plaque left last summer by an 
expedition from the Woods Hole Oceanographic Institute 
of Massachusetts, according to Daniel Peugot, a spokes- 
man for Taurus International. - ~° - 

The French institute and Woods Hole formed a 
partnership that found the wreck of the Titanic on 
Sept. 1, 1985. Woods Hole officials, who explored the 
wreck in a second dive last year, continue to criticize 
the French salvagers for disturbing the site. 

US. officials want the site to be undisturbed as a 
memorial to those who drowned in the sinking. But the 


Se 
Jae 


Pork 


Titanic rests in international waters and critics say = 


U.S. has no control over it. 


pa Pe ee I sawebe cane 


| ~ “The pictures are incredible, even 


were being stored aboard a specially 


dives to the Titanic and recovered a experts were amazed by their quali- if 
ty,” he said. nas ' % ~ <esst : fe sn F 
’ Artifacts brought to the surface 
> I 
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“last dive on 


Titanic wreck 
PARIS (Reuters) — A French 
mini-submarine made its last dive to 
the wreck of the Titanic on Wednes- 
day, ending a six-week ‘salvage mis- 
sion that has recovered hundreds of 
objects from the sunken luxury liner. 
“For us, the operation has been a 
complete success. .We could not have 
hoped for more,” said Daniel Puget, 
spokesman for the Paris-based orga- 
nizers of the expedition, Taurus Inter- 
national - ; 3 


-eit ut 


~ Puget said around 500 objects 
were brought up from the icy water 
in and around the ocean liner, which 
sank off the coast of Newfoundland 75 
years ago on its maiden voyage after 
hitting aniceberg, = st 
= ‘More than 1,500 people perished 
and some of their relatives have con- 
demned the operation as grave-rob- 
bery. f ie . Ages 
uring the mission, which cost a 
group of private investors more. than 
$5 million US, the salvage team took 


more than 10,000 photos and 400 


hours of video film, Puget said. - 
-Many of the pictures were taken 


craft that has spent the last 
weeks floating inside the Titanic. 


equipped boat, the Abeille Suppor 

which is due to sail for France toc 
~, Puget said the ship is 

reach the Britanny 


restoration: 
_At the. end 


9 oan 


“Titanic 
‘tied to. 


~~‘ CHALZFAY, 4,5,) C22 
: .. PARIS (AP) = Spokesmen for a 
"salvage expedition that surveyed the 
“wreck of the luxtry- passenger liner 
‘Titanic said Monday an explosioii and’ 
‘fire, rather ‘than “an iceberg - dione, 
may have caused the ship to sink. <<.- 
: t.The theory‘arose 4 
:Covered a hole in’ 
-wreck- that appears 
caused by a- blast, said Jacques 
Montlucon, “who is overseeing ‘the 
‘preservation. of artifacts retrieved 
‘from the ship. dl lit enna e ; 
"The form of the 


ony 


: 5 metal, pushed 
out rather than in;indicated 
‘sion; perhaps’ from 
“Montlucon Said. Ye Be Ge eon - 
bs :The Titanic sank 75 years ago on 
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fire in the coal used to fuel the ship’s 
steam engines is “an, -interesting 
thought,” he said... oR 
2: “Welly snow amore In ta few, 


Weeks. 5 


‘- holding 
od. 


‘tists to look at the possibility that 
-something in addition to an iceberg 
-was at work in sinking the ship,” said 
‘John Joslyn, president of Westgate In- 
‘ternational film production company. 
: The Hollywood, Calif.-based West- 
gate is a partner in the salvage ven- 
“ture. - 

- “We don’t want to jump to- any 
conclusions. But the possibility of a 


Technicians will try to restore to: 


its original condition a 75-year-old 
newspaper discovered four kilometres 
below the ocean’s surface. They also 
- will try to restore a Titanic telephone, 
but Montlucon said he’s not sure 
they'll be able to make it work. 
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Vestron To Release 
When scientist Robert Ballard 
robot were rummaging around 


$2009) 


Titanic Video 
and that Woods Hole 
the wreckage of the 


Titanic in the North Atlantic Ocean, taking 60 hours’ 
worth of pictures, many were wondering what was going 
to happen to all that footage. 


That question has finally been answered — 


thanks to 


Vestron, a Calif.-based distributor of video titles. 
Vestron is releasing the highlights of those 60 hours on 


a one-hour videocassette, 


December. The company 


$29.95, is geared to sales rather than rentals. 


“The Titanic,” in mid- 
Says the price of the video, 


aN 
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. Salvagers take aim 


7-% 


e e 3F 34 
at Titanic treasures 


By SYDNEY RUBIN 
of The Associated Press 


PARIS — Salvagers reached the 


* spot Wednesday where the Titanic 


sank 75 years ago, Teady to bring up 
Its treasures despite strong 
Opposition to disturbing the grave of 
1,500 people who went down with 
the great liner, 

The 54-day expedition is being 
financed by (nternauonal {nvestors 
Joined in the British-registered 
Organization Ocean Research 
Exploration Lia, according to a 
statement from the French Lostitute 
for Research and Exploitation of 
the Sea, 

Swiss millionaire Carios Piaget 
leads the group, which Includes a 
Hollywood movie company, and the 
operation Is expected to cost $2.25 
million, the institute said. 

It has kept the Project under 
wraps, due im part to fear of a 
Public autery against Salvaging 
artifacts from the ship, [t said 
objects recovered will be studied 
and sent to museums for exhibition, 
Dot sold. F 

According to the Institute, the 
French research ship Nadir arrived 
Wednesday at the Titanic site 350 
miles off Newfoundland. It said the 
Salvage team would start today on 
Its search for treasure, Including a 
strongbox said to hold a fortune in 
jewels, 

To reach the wreck 2% miles 
below the surface, the Nadir Is 
Carring the deep~iving submarine 
Nautile and its robot Robin. The 
Nadir left its home port, Toulon, on 
July 10. 

The Titanic sank April 15, 1912, 
on Its maiden voyage trom 
Southampton, England. to New 
York, and 1,500 of the 2,200 People 


aboard were lost, 

The French institute participa 
éd in the French-American expedh 
doo that located the Titanic in Sep 
tember 1985. 

Its American partner in that 
expedition, the Deep Submergence 
Laboratory at Woods Hole 
Oceanographic Institute in Cape 
Cod, Mass. said the wreck should 
be left in peace on the ocean floor. 

“Many people lost their lives 
and it is our position that — we 
Titanic should be left as @ 
memorial,” Christopher Von Alt, a 
Woods Hole spokesman, said ia a 
telephone interview Wednesday. 
“It’s a touchy subject.” é 

He said a web of legal questicas 
Surrounds ownership of aay 
artifacts recovered. 

Von Alt said strongbozeg 
Drobebly would be empty, because 
passengers had time to retrieve 
jeweiry to take on lifeboats or wear 
to their deaths, but other artifacts 
mught be worth a fortune. 

Congress passed a bill last year, 
which President Reagan signed ig 
October, providing for diplomade 
negotiations toward making the 
wreck an international memorial It 
recommended (that the Titanic not 
be disturbed until guidelines were 
established. 

Britain's National Maritime 
Museum said it would not display 
the artifacts. 

“It is my bellef that No good and 
Important museum would want 
material (hat had been plundered 
from a grave,” said Fred Walker, 
davai architect at the museum. 

Doug Liewetyn of the Westgate 
Group film company, the Hollywood 
partner in the current operation, 
said the material should be 
retneved for posterity. 


Weather prevents Trani. malve i 


PARIS — Bad weather*prevented a French re 


search submarine from diving 


to the deep north 


Alantic graveyard of the Titanic for the second 
Mraight day Friday, an expedition spokesman said. 


The crew 


of the submarine Nautile, of the 


French Institute for Research and Exploitation of 


the Sea, 


Intends to retrieve relics from the sunken 


luxury steamer and Photograph its interior with a 


remote-<controiled robot but 


had to postpone the 


dives. An institute spokesman said high winds and 
dangerous meteorological Conditions prevented the 
dive off the coast of Newfoundiand. 


Divers raise dishes 


from Titanic 


By SYDNEY RUBIN 
of The Asseciated Press 


PARIS — French explorers on 
Sunday brought back the first ob 
Jects ever recovered from the 
wreckage of the Titanic — dishes 
used by the 1,513 passengers who 
died when the luxury liner sank 75 
years ago. 

The miat-submarioe Nautile 
plunged 2.5 miles below the ocean's 
surface to retrieve the objects, ac- 
cording to a statement released by 
the French Institute for Research 
and Exploitation of the Sea. 

No other details on the artifacts 
were provided. 

Marine salvage experts have 
sald any objects (rom the Titanic, 
however small, would be worth a 
fortune. F 
Diving conditions were good at 
the wreckage site 350 miles off the 
Coast of Newfoundland, the state- 
ment-sald. The chief of the support 


vessel Nadir, identified In the state- — 


ment as Commander Nargeollet, de- 


_ Scribed the site as “extraordinary.” 


The statement said more than 
300 ph by the Nau- 


7-37-97 
wrec 


The salvage operation, which be- 
gan Saturday, ls expected to take 
about a month. 

Alded by a robot named Robin. 
the Nautile has been probing a 24- 
mile area around the wreck, lit- 
tered with silver trays, wine bores 
and other artifacts. 

The mini-sub ts equipped with 
two arms capable of Picking up ob 
Jects smaller than teacups and lars 
er than safes. [t ls attached by a 
26-foot umbilical cord to the 176- 
pound robot, Robin. 


The $2.5 mililoa expedition ls — 


being conducted by the Frencn im 
stitute and underwritten by Ocean 
Research Exploration Ltd., British« 


egistered investors. Taurus Inter 


national negotiated the contract. 


Among the objects seen by the 
diving team Sunday was a com. 
memorative plaque left last sum- __ 


mer by an expedition from (he 
Woods Hole Oceanographic Institute 
of Mi { 
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i;Gigantic ‘bubble ae 
ay waht aA iyare BAD iret iyi Ht ay! PRON rth ; Bi y heli- The same northwest motion of the 
tiie eft olcano in the south’ because they are co saneaain hot; Pacific floor over another such vol. 
CoE PretiD Oe sage d dire lpr beneatll a San’ ‘um that has na Pacific Rise. ,  canic “hot spot” has produced the | 
prone Beciic Ocean ae " S nis neatatae a fear-: geysers along the Eas rate seismic. Hawaiian chain and is building the 
file Hie ibbles of steal ‘iN volcanic gas! .. The French, who es monitor ats. founddbons (or aces esate 
rok Beane a her hull and in the sur- | — stations in that area Otite. Seaman (ite nee nee 
eoiees = essrnejundes her aa «42081 mospheric a aa +f island waii Rogen ee 
rounding water. 39::.- 3x Fy aii ic eae ONT siphon p inter on Mururu Ds : b or oe 
!- In a radio-telephone interview yesterday Dr. Harmon | {heir fat Gebated the source of the; When the Melville reached Mac- 
‘Chale, ch i ile; desert pr CR “ye | Donald Seamount on Sunday to sam- 


- tre 


waTeals 


“Craig, chief scientist on the ship, the Melville, described acoustic waves. © ~~~ ; d | : I 
. how one gigantic bubble pushed six feet above the ocean | The determination that some eee ple its ae Craig Said, a large 
“surface, then exploded, shooting out jets of gas and , nated beyond the southeast end of ; crescent-shaped region of the sea 


: re, tien’ ¢ ; yen f i hain,- — surface was green, indicating preyj- 
- @xposing in its core a cluster of 20 to 30 volcanic rocks, |; e Tubai, or Austral island c : n, g previ 
ba nas ane ma ae ara as Scie i 10 years ago to the Sena ous  werseuneene Rock speci- 
: the rocks wee * 2 me gas that fey watts = there of the undersea em ze eee e collec ig ie the Mac- 
riefly. It was thought ris y to place a small boat in _ erupted Sunday, Craig said. Ww ona amoun cres and “the 
-churning water, but the ship was finally maneuvered \ remarkable that it was discovered water was sampled, i 


close enough to net a rock the size of a football. Craig , exactly 10 years ago,” he said. ~ “Suddenly, ° giant bubbles bev 
said he tried to pick it up but it was still too hot to ] © The volcano has become known as_~_breaking the Surface, turning the 
handle, <, = Beh seem - the MacDonald Seamount.**" >= ' water chocolate brown, Craig said. ‘ 
“ In a message to the ship’s home: base, the Scripps A number of oceanographers, The ship’s sonar showed ‘that the 


reached by telephone yesterday, said, _ bubbles were rising from the bottom. 
they. could not recall any previous , With sampling gear over the side, the 
incident in which a ship suddenly ' ship could not be maneuvered imme- , 
found itself in the midst of an under- | diately to collect: the ‘rocks before 


Institution of Oceanography, affiliated with the Univer- | 
sity of California at San Diego, Craig said that bubbles 
bursting in nearby waters and under the hull made,“hor- . 
rendous clangs and clamors.” ..., WU 2: 


BK. 5 
4 fre Maw 2 


Sea eruption. They said that ships | they sank. When one was finally | 
Such activity, he said in the radio- “have passed areas of discolored brought aboard it proved to be a. 
telephone interview, seemed to sup- water, produced by earlier eruptions, chunk of dark volcanic glass, Craig’ 
port the hypothesis of French and in some cases had intentionally said: eet Dee 
seismologists in Tahiti, about 1,000 - ventured near eruptions that were . Subsequent sampling of the Mac-: 
miles to the northwest, that mysteri- 2 .Duilding new islaads. ae Donald Seamount showed it covered 
ous rumblings they record from time “In 1963 a fishing boat crew ob- With freshly erupted volcanic glass. 
to time originate from the bursting ‘served that the sea had begun to boil : 
of bubbles in undersea volcanic erup- _ south of Iceland Subsequent erup- 
tions. q teas : Le . nat : é aie ; petaPie St 
Craig is a professor of geochemis- ' ee als beep Sane The Mi He ae Sound eed 
try and oceanography at Scripps, side the harbor of Deceptio sth ie Aidt rainy ”) 
where he has worked since 1955 ex- water-filled voleanio P e = »a In ocean off Nova Scotia 42, 132) 
ploring ocean chemistry and geology. Antarctic Peninsul erates off the Canadian scientists have disco- 
He figured tceSarch oe xpeditions Bel oft tie ae a, ceualle Paintto —_ vered the crater of a meteorite t na 
around the world’s oceans and in chored there om about. 200" kilometres. coutheast of 
places such as Tibet and the African ici. ‘ Nova Scotia. 
rift valley, Most underwater volcanic erup- <’ LubomirJansa of the Bedford 
The Melville is an 18-year-old re- tions do not produce the acoustic Institute of Oceanography in Dart-' 
search vessel, 245 feet long and 46 , waves that puzzled the French (fou and Geos ara penaee 
feet wide, that can carry 23 crew. hs. Seismologists, Craig said, because coe Oe ee 
members and 29 to 3¢ scientists. they originate at «tch great depths 
While the primary mission of the that water pressure prevents bubble 
cruise, known as Helios I, is to trace formation. MacDonald Seamount. on 
two deep-seated currents that flow the other hand, rises to within 130 
westward across the Pacific floor, feet of the surface, It rises over the 
Scientists were also collecting geo- deep-seated Source of volcanic actiy- 
logical specimens. The currents can ity whose eruptions, over millions of 
be followed through water sampling years, have produced a succession of 
new islands as the ocean floor drifts — 
northwest. ee 
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))) Naval Aviator Tapped to Succeed Mooney as Navy Research Chief. RAdm. John R. Wil- 
son Jr., assistant commander for systems and engineering at Naval Air Systems Command, has 
been selected to replace RAdm. J. B. “Brad” Mooney—pending Congressional approval—as 
military leader of the Office of Naval Research according to a spokesman at ONR. Mooney 
retired September | (Washington Letter of Oceanography 21:15, July 21, 1987). Wilson is a 
1955 graduate of the U.S. Naval Academy as well as an experienced and well-decorated naval 
aviator with over 4500 hours in 104 different aircraft. He is also a designated aeronautical 
engineering specialist and weapon systems acquisitions manager with a master of science degree 
in systems management. | — 


))) Sonar Exploration Expedition Will Scan Scotland’s Loch Ness Next Month. Called 
“Operation Deepscan,” a 20-boat flotilla will sweep the 23-mile length of Loch Ness with 
powerful sonar and underwater television equipment on October 9-11. Sponsored by the Loch 
Ness Exhibition Centre (Drunmadrochit, Scotland), Lowrance Electronics (Tulsa, Oklahoma), 
Swiftech Ltd. (Wallingford, U.K.), and Caley Cruisers (Inverness, Scotland), the attempt will be 

“the largest scientific expedition ever undertaken on the mysterious lake,” according to project 
field leader Adrian Shine. “Not just another hunt for ‘Nessie’,” he said, “there are four scientific 
objectives for the search.” Included are (1) study of an as-yet- “unidentified fish recently 
discovered on the bottom in 700-foot depths; (2) mapping of the Loch’s deepest waters—more 
than 720 feet—with Lowrance X-16 chart recorders where large sonar “contacts” were made in 
1982 and 1984; (3) study of the fish distribution of the Loch’s char, trout, and salmon; and (4) 
‘study of temperature changes and thermoclines where unusual thermal patterns have been 
recorded earlier on sonar. 


Nessie still just I legend. : 


S THE CHROWZLLE ~HERAC : ust ‘Ie Meee 


-DRUMNADROCHIT, Scotland 
(AP) — The biggest scientific search 
for the Loch: Ness monster ended Sun- - 
day with one purported monster pic- °: 
ture debunked, three sonar contacts . 
showing something big in the murky 
waters and the elusive Nessie still a 
legend. 

The three-day expedition proved 
to be a mix of serious scientific inves- 
tigation and the biggest media extra- 
vaganza to hit the tranquil shores of 
Loch Ness. About $1.6 million US was 
spent on the expedition. © 75;..3)) 0: 

Nessie is believed by many to ibe: 
a Prehistoric reptile. tits 

The hunt focused on three” sonar. 


CuaL, 29 fs. ee 


a ‘that’ showed objects in the mid- 
_ dle of the 230-metre-deep’ loch: The 
: most significant blip depicted an ob- 
“ject at a depth of about 190 ee 
s looking. like an inverted V..5*jcs:: 

;Video film taken by. ‘the. tee 


a howittl showed that the “gargoyle 


head” Photo. ‘of Nessie taken.in 1975 


by The Academy of Applied Science 
in Concord, N.H., is really a rotting 
tree stump about six metres below 
the surface, = 5°. om 

Expedition feeder Adrian Shine, 


\ 38, said he couldn’t deliver “the me- 


_ dia monster” that “the more than 300 


Ke journalists who, flocked to the Joch, 


wanted, 
Cla ocr. 7.1999) 
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Tennessee Firm Seeks Leads To New Tresede Sites 


Ocean Technologies, of Knoxville, Tenn., is searching 
for leads to potential treasure sites that have not been 
exploited and will pay 25 percent of the recovery to 
those individuals who provide such leads. 

“Best sources of information are fishermen who might 
have snagged their nets on old cannon or wreckage, or 
beach combers, who have found old coins washed up on 
beaches after storms,” says Rick Bowen, president of 
Ocean Technologies. 

The firm relies upon the most sophisticated electronic 
equipment which has been attributed to finding in 
excess of $2 billion in Spanish galleon fortunes along 
with more modern day bullion recoveries. 


alate hes “dyad art tot a 


“Whereas, modern day salvors’ tools such as magne- 
tometers, side-scan sonars, svb-bottom profilers, and . 
proton magnetometers can ‘cost over $250,000, this puts 
accurate treasure hunting out of reach for most first- 
time hunters,”’ says Bowen. ‘‘Our service is to provide 
this equipment and personnel at no initial cost to the 
treasure hunter to search and salvage potential ie 
that we feel might have merit. 

Interested people who have seen cannons in the water, : 
recovered coins washed up on beaches, or discovered - 
strange and out-of-the-place mounds of dirt near coastal oa 
high points, are encouraged to contact Ocean Technolo- — ry 
gies, 8 Canberra Dr., Knoxville, TN 37923. (615) Reeth i 
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~omhe New York Times 9 score |, arboapet toe fot aid could set a precedent that 

~ BOSTON — A dispute over the salvaging of ahistor’ | “said the ruling, nflicts between nations. 92a.) it : 
le shipwreck 160 miles off North Carolina may become could lead to ©° Me che aN oe gee ae 
‘the vehicle for deciding a novel legal issue, created DY “Right DoW, the Fren overnment is salving the Ti- |, 

i f be of increasing im- + ir If someone prought a piece of the Titanic’ 
technological advances, that could nic,” he gaid. anc’ 
portance in coming years. 0." i hi ee nud tera * american court and asked the court to rule on - 
«The issue is jurisdiction over wrecks in international | jinto 49 1 ivage the ship, Mr. Sterling added, “you, 
waters, where salvagers from Columb Obio, think ot would have an international incident. oo on 

have found a cargo of bullion from the California Gold 4 = wou’, ates aa: g recovery of most wrecks inal 
Rush. In seeking exclusive rights to salvage the wreck 1... If the laws Core on of jurisdiction ‘ts not: virtually * 
off Cape Fear, the group won a temporary order phe 4 fur, at (et oe on thin the territorial boundaries 
‘di training rival sal- 1 e been , ines 
Fite interfering reefer i rb ited States, because that is where the water Js , 
: <The group, Columbus America Deep Search, won al ‘ shallow enough to look. et er enn : maa 
other victory this week, when Judge H. Emory Widener , > But technology is rapidly pushing back the underwa-- 
of the U.S. Court of Appeals for the Fourth Circuit oa ed at ee ee ae ee iggy 
refused to stay the order by the Norfolk’ judge. ; 3327." { ter bebe! i Columbus America intends to salvage off 
" “The.question of who should control discoveries far: Se r i early 9,500 feet below the ocean’s mariace: 
offshore’ ~ ‘where salvage efforts were long impossible. Cape Sia Meee and a hall. ubsu widieenniw 2 
= has risen tothe fore in recent days asa French vessel, 7, Tote galvors believe ‘Yes the SS. Céntral Anier-”' 
has begun Tecovéring valuables from the Titanic, to the Ce paadie wheel steamer that. went down in a hurri- 
poised (OF SUT ee marine archeologists.. ~ | cane in September 1857, on its way to New York from’ 
‘Algo last "week. treasure hunters began bringing up ° San Francisco, via Havana. It carried a U.S. government 
cut erystal ashtrays, plateware and unopened bottles of; gold shipment worth $1.2 million, at 90 cents an ounce,. 
"1898 Moet & Chandon champagne from the Republic, one fivehundredth of 1 percent of the metal’s current. 
ponlentecys Sime eine southeast of Nantucket im“ value <0. ETD: ence 
10 He penis) sage ; ; fiercest es Raearie 1 women and 29 children were saved, along with, 
.z All three ships are virtual time capsules, with sub- { "30 mm en, but 428 men, passengers and crew, died, --2+~ . 


, stantial archeological value apart from any precious : 
metals aboard. The historical information is perhaps the . 
most fragile of their cargoes, according to experts, who + 
fear unsupervised salvaging and are eager for some or ? 


_der to be imposed on such operations...) :: «3, } 

_..“The point is that you need the rule of law,” said 
Richard T, Robol, a lawyer for the Columbus group, who 

_ said that while courts have sometimes taken jurisdiction 

_over individual people involved in salvage operations, he 
knew of no other case outside territorial waters in which 


_a federal court had asserted jurisdiction over a wreck it 


Winchester Associates Awarded 
Contract for Submersible Overhaul 

Winchester Associates Ltd., Kincardineshire, U.K., 
has been awarded a contract by Dykab of Sweden to 
modernize and completely refit the manned submersible 
PC1801 which Dykab purchased—through Winchester 
Associates—from BUE. 

PCI801 is a diver lock-out/ observation submersible 
and will be used by Dykab to support their civil engineer- 
ing diving operations and Swedish Naval contract work. 
Dykab already owns and operates two Mantis one-man 
submersible systems. 

Winchester Associates will also be undertaking the 
training of Dykab personnel in the operation and main- 
tenance of diver lock-out submersible systems and other 
manned submersible operations. 


Salieee 


and not much of an acoustic reflector,” 
..Wood is not much better.” ys is) 33 


“7 Dhe.effort to find her —.actual salvaging has hardly 
“heguh — has thus far cost $212 
“yariety of new technologies, acco 
“One, he said, is a “distal motion con pensation system,” 


millién, and employed a . 
ficcording to Thompson. . 


“that insulates an unmanned remote-controlled submarine 
from the heaves of the surface 
tethered. cape = a Cae 


‘ship to-which it is” 
© Another Is Improvements in sonar. “The 1 wud is soft 
he Said. “Tie 
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Tampa Firm To Buy Wolf” 


Wolf Sub-Ocean Ltd., the 30-year-old Canadian diving 

and offshore oil field Service, support and salvage 
company that has been in bankruptcy for over a year, 
announced in April it will be purchased by Sub-Ocean 
Salvors International, Inc., a Tampa, Fla., shipping and 
offshore services company. 
_ The agreement, announced jointly by the companies 
in both Tampa and Halifax, calls for the absorption of 
all Wolf assets. Officials would not disclose the value of 
the transaction. ‘ 

“Sub-Ocean brings to Wolf financial strength and our 
resources, including our shipping fleet (which is) 
necessary to expand the company’s worldwide capabili- 
ties, Says Gerard Spring, a Sub-Ocean spokesman. 

We look forward to continuing and expanding the core 
businesses in which Wolf was pre-eminent. under the 
Sub-Ocean aegis.” 

Sub-Ocean is currently concluding salvage of the 
R.M.S. Republic, a turn-of-the-century ocean liner 
which sank: in 1909 reportedly carrying between $1 
billion and $1.5 billion in Amierican gold eagle coins — a 
project that Wolf had begun two years ago but could not 
complete because of its financial position. 

According to the purchase plan, Sub-Ocean will keep 
Wolf’s management team in place. . 3 
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SS Republic's secre 


WC HROVIELE —HER ‘ 
vs “By SUSAN HUGHES (/¢/9/¢ 2): | 
.._ +_. Staff Reporter “(75,34 /wofp 
Bottles of expensive French champagne, an 
ashtray bearing the White Star Line insignia and 
a pair of black silk stockings are a few of the 
items salvaged so far from the SS Republic, a © 
luxury ocean liner which sank off the coast of 
Nantucket in 1909 with millions of dollars in gold 
coins believed to be aboard. , ..... ~ Reg 
Six Maritime divers have been working in , 
shifts around the clock for the past 10 days as 
they search for a cache of gold coins estimated to 
be worth up to $1.6 billion US. ; Ae 
-. Debbie Klein, public relations spokesman for 
Sub-Ocean Salvors International. Ltd., the firm 
which owns the salvage rights to the SS Republic, 
said the diving crew is just outside the first target ' 
area where the gold is believed tobe. - - ~~ ‘| 
- . “The divers are right outside the baggage 
compartment. They aie heing hampered a bit by 
an extensive amount oi suit which has been set- 
tling over the wreck for the last 78 years. 


She said the divers have been working in the 
first class cabin section of the ship and have re- 
covered crystal, crockery, a towel steamer and an 
extensive collection of champagne and wine. 
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Divers seek 


ship's gold 


YOL 39/9, 166) C1 foul 


,. After a series of false starts, six 
Maritime divers are working diligent- 
ly 260 feet below thé ocean’s surface 


t6Tocate millions, perhaps billions, of 


dollars worth of gold coin believed to 


bé--aboard the’ SS Republic, which. 
sunk off the coast of Nantucket in 


1909, ~~. ee ed 
’ Bill Hawksworth, base manager 
for Sub-Ocean Salvors office in Hali- 
fax, said the divers have been in satu- 
tation for seven days and are trying 
taccut their way into the compart- 
iient where the gold is believed to be. 
“-Although the original blueprints 

-the Republic were destroyed years 


zz0,' Robert Stevens, a marine archi- ** 


fect and president of Sub-Ocean Sal- 
vors International Ltd. studied the 


blueprints of other White Star liners, «. 
{the operation. ~ -* ~~ 
¥ 
_say the crew is in. good spirits, and~ 
Milt's getting quite exciting now. + 


including the Titanic which sunk in 
$912 after hitting an iceberg, and re: 
‘¢yestructed the ship’s plans, :-"..~ + 


‘A .20-member diving crew has 


jmseat st — = = 


* “The corks in the bottles are 
still dry and Bob Stevens (president 


of Sub-Ocean Salvors) said there 
are bubbles in the champagne. He 


said they were also finding lots of - 


beer bottles.” : 

* Ms Klein said the divers were 
surprised to find a pair of black 
silk stockings all rolled up in one of 
the cabins, it 

While the diving crew could be 
poised on the brink of a windfall 
discovery, the baggage compart- 
ment is only one of three areas tar- 
geted in the search for the gold 
coins. Ae 

- Ninety days of diving have 


/been budgeted for the salvage oper- 


ation, which is taking place 55 
miles southeast of Nantucket. 

The divers, most of whom 
worked on the Ocean Ranger sal- 


vage, are working in 260 feet of 
water and living in a saturation 
chamber pressurized to simulate 
the atmospheric conditions of the 
ocean floor. ; 

The salvage may be the most 
profitable operation of its kind in 


"about a week by repeated problems 


been aboard the SOSI Inspector, a 
279-foot diving support vessel, for the © 
past month preparing for the salvage. | 
The actual diving was delayed for ' 


with the ship’s anchoring system. ~ 4 
« “’Mr. Hawksworth said six divers 


"are now working in shifts around the 


-, Clock, but he could not give any word | 
“ on their progress. al 


He said general progress reports ; 
about the salvage operation would | 
probably not be available and any 
news about the discovery of the gold 
would be announced in a major press ° 


' release. 


‘Sub-Ocean Salvors has been reti- / 


: cent about its salvage plans and has : 


A 
Pht} 


insisted its crew members refrain ' 
from releasing any information about - 


« 


> <However, Mr. ‘Hawksworth did | 


vp sal Saran Ts 
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history if the gold rumoured to be 
aboard the SS Republic is recov- : 
ered. . | 
The gold is supposed to have. 

left New York on the White Star’ 
liner, owned by shipping and bank- ' 

_ ing magnate J.P. Morgan, although ' 
it was never officially registered as : 

- cargo. The coins are believed to, 
have been part of a fortune Czar_ 
_Nicholas borrowed after his defeat 
_in the Russo-Japanese war to help 
rebuild his shattered army. = =; 
The gold may have not been 
registered for security reasons or 


because such a loan from the - 


United States to Czarist Russia 
may have caused. international 
outcry. nis : a3 Se 
Although there are records of 
the gold being disbursed by US. 
banks shortly before the SS Repub- 
lic sailed from New York harbour, 
all traces of the gold disappeared 
when the ship sank after colliding 
with the Florida, an Italian liner. : 
Six people died in the accident 
but more than 2,000 were saved in 
the biggest open sea rescue ever 
completed. The gold was never 
covered. . 


Three miles off the South Shore and 3,000 feet down, 4 
green-eyed, six-gill shark lazily swims along the rugged 
.ocean bottom. ied: es i 
- The eight-foot animal is unhurried, moving through its: 
black world with the aimlessness of a forager. ©... © 

It generally stays within a two-mile area close to the 
craggy slope of Bermuda's seamount, at times descending 
to depths of 4,000 feet. 

In its ramblings, the shark sometimes stands on.its head 
and bites into the bottom like a grotesque steam shovel, 
pears clouds of sand through its gills, sifting for morsels 
of food. 

The picture of the six-gill shark — one never before 
obtained — is being pieced together by scientists of the 
Beebe Project, the first concerted effort in 50 years to 
understand the range and variety of deep water life. 

Although the project aims to study whatever animals it 
encounters, the six-gill shark has moved to centre stage 
because of its prevalence at each submarine dive site. , 

Dr. Eugenie Clark of the University of Maryland and Dr. 
Frank Carey of the Woods Hole Oceanographic Institute are 
two marine biologists whose combined efforts are beginning 
to strip away the mystery of the six-gill. case 

Dr. Clark watched them at depths of 2,500 feet while 


sitting in Pisces VI, the project’s deep diving submersible. ° 


Far above, aboard Teddy Tucker’s boat Miss Wendy, Dr. 
Carey gathered information about the animals’ movement 
after tagging them with sonar transmitters. 

In doing that, he and Mr. Tucker became the first men to 
tag and follow a deep sea shark. : 

The first shark tagged was on the South Shore with Dr. 
Carey tracking it over three days. It kept mostly to depths 
between 1,800 and 4,200 feet and swam mainly within a 
two-mile area. ; j 

The two men tagged a second shark a week-ago, a 14-foot 
female six-gill. Its route on the first night showed it swim- 
ming south along the western slope of the Island in a 
deliberate side-to-side sweep. After three miles, the shark’s 
deliberate swing pattern became uncertain. After turning 


back the way it came, the animal resumed the side-to-side 


pattern, almost mirroring its outward route. 

Although Dr. Carey’s work is far from complete and 
reports of his tracking are incomplete, the second shark does 
indicate the animal lives in a well-defined area and that it 
fervzes along particular bottom routes.:: .:--:- " ).- 


After tracking the first shark, Dr. Carey reported that the 


animal didn’t move far and that it swam in a narrow depth 
range, staying close to the:slope. Leni: 

I figure two sharks are worth about four times as much 
as (the information gained from) one,” he said at the time. 
“T’d like to get three sharks.” - ha 


Dr. Clark, one of the world’s leading shark ‘experts, has 


come to see the six-gill as one of the most significant 


creatures on the slope of the Bermuda seamount because ofivins 
Tego S 


its apparently large numbers. ogo 


-14-— 


: them as bottom dwellers 

he describes oor clean of ship rep, 1% 
eaters, keePIne thecesan : oa 
animals. usual observations was on the g; 
One of fh ahatla and other deep water animale, SP) 

en the down there don’t have much me 


“Other animals domyre fuimey, almost fairy like oS 


” ghe paid al conserves its energy using it for big 
inescence to lure prey. 
these big, plump, well-fed sharks...They 


t be finding a lot of food. They're opportunistic feeders, 
mus i i } 


scavengers. he animals did not indulge ; 
noted that the i not in ulge in 
Dr. vers Rte shallow water cousins do after honing 
[peamie 4. Whenever the animals sniffed out the bait 
in ae the windows of her submersible, they seemed 
outsi , deferential to one another as they swam in for bites, 
ae ey'te really quite polite to each other, really quite 
y “J don’t know if there is a pecking order. 
I imagine it is very subtle. In some 


sivilsed,”” paar 
e bu 
There may te, ome 


conditions, one will always turn aside for 


{ how that is worked out.” 
pc eas Beene clear in the videotapes of each dive ig 


, almost sluggish movements of the sharks — a trait 
ee She either their unchallenged position at the top of 
the food chain or mere energy conservation. 
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By JOHN NOBLE WILFORD 


Special to The New York Times 

«7g, BOARD THE TWIN DRILL OFF BERMUDA - 
Inside the small submarine, the thick 
3 steel wall against the outside felt cool 
and moist. The oxygen blower hummed reas- 
suringly. The tracking pingerés signals to the 
‘surface, heard inside as a steady throbbing, 
brought to mind the thumping heartbeat of a 
great whale. Pisces VI was descending to the 
bottom of the sea. 

The 12-ton submarine was easing down of its own 
weight. The clear Bermuda waters had gone from a 
sunny-day blue just below the surface to ever deeper 
hues and finally to the dark of a moonless night. Near the _ 
bottom, Dale Graves, the pilot, turned on the two thrust- 
ers. The electric motors and propellers sounded like 


howlingawinds, as if Pisces VI was in the middle of a rag- 
ing gale. , 


betrayed the reality of b 
tic Ocean, on a slope of 
came to a gentle tou 
cloud of the powdery: 
2 


430° 


“little sclentifie notice before becit} 
rit keeps to ‘deep waters; hate case 
be“the ‘greatest predator dttalivn 
though fishermen have hooked'thern 
in 800-foot xWwaters, .. studies: by/the. 
»Beebe-Project Indicate that tha,isix- 
gills 'to"3,000._ 


sae 
” 


feetholds the record — 4,876 = fora 
dive.sIn support of exploratory oil 
‘drilling. Owned and operated by In- 
iternational Underwater. Contractors, 


ay wbasged, at City Island in New York 


yi City, the submarine is almost 20 feet 
“longand 10 feet wide. Its crew com- 
,Partment is @ steel sphere with an in- 
Side diameter of sixfeet, . 

. This;was barely enough room for 

the three men making the last dive of 
_the expedition’s second leg. The pilot, 
‘Mr. Graves, sat or usually knelt in the 
‘center, where he could: look out the 
six-inch center: port and also reach 


* ‘the’ controls and circuit-breakers on’ 
‘all sides. .The other two occupants 


“Stretched out on cushions.on either 
side, usually belly down and nose 


« pressed against the other viewing - 


‘ports.- 


project. On this dive, as on most of the 
Others, the’ mechanical arm was 


. The -Beebe.. Project, initiated” last ~ “clutching a burlap bag stuffed with 


-Atmospheric . Administration,-: with 
‘additlonal support from.the-National. 
Geographic Society, the American’ 
Telephone and Telegraph Corpora- 
' tion, the Explorers Club and Interna- 
tional’ Underwater (Contractors, an 
ocean-diving company. Participants 
include scientists from Woods Hole 
Oceanographic ‘Institution, the Uni- 
versity of North Carolina at Wilming- 
‘ton; the‘University of Maryland, the 
University of. California’s Los An- 
geles and Santa Barbara campuses 
and the Harbor -Branch Oceano-’ 
‘ graphic Institution in Florida. -- 
-In these ‘same waters 53 years ago, 
_ William Beebe ushered in the modern 
era of underwater -exploration.. Dr. 
Beebe, an explorer and director of 
tropical research’ at the New York 
Zoological Society, descended’ about 
+3,000 feet in a.steel,vessel called the, 
_bathysphere. It-was-a powerless. 
sphere suspended by cable from a 
surface ship. : ‘ 
With today’s technology, submersi- 
bles carrying twovor three people are 
capable of reaching depths of 20,000 
feet or more and-remaining there at 
least eight hours, or in an emergency 
as long as two or three days: They op- 
‘erate from a surface-ship but, once 
_under water, they maneuver freely 
withtheirownmotors, = 
Wide Range of Uses © 9%. 12°"! 
Several hundred scientists go down 
to the sea floor each year in such sub- 
mersibles. Divers:use them to ex- 
‘plore and Salvage wrecks, and techni- 
cians-use them to.inspect and main- 
tain offshore oil rigs; The French-sub- 
¢nersible Nautile is-diving: this*sum- 


“slabs of tuna, bait for attracting 
‘sharks, | 
_ In Search of a Myth 


- But Andre Galerne, president of In- 
“ternational Underwater Contractors, 
‘who was an occupant of Pisces VI, 
was also hoping for a glimpse at a 
‘giant squid. ‘‘Maybe we'll see the big 
one,” he said. It was spoken as a joke 
.. more than an expectation. 

For centuries, the giant squid was 
thought to be mythical, a figment of 
the imaginations of sailors too long at 
sea. Their reality became accepted in 
the 1870's, when several were found 
dead or dying off Newfoundland. 
Parts of them have been found in the 


stomachs of whales and occasionally . 


on the beaches of Bermuda. 

From such evidence, biologists 
have determined that the giant squid 
is the world’s largest invertebrate 
animal. Itg body can be 13 feet wide. 
It has eight stout arms and two much 
longer and thinner tentacles. Alto- 

_gether, one of these squid can weigh a 
ton and, including tentacles, extend 65 
feet. If more is to be learned, scien- 
tists must observe a live, active giant 
squid, or capture one. 


Mr: Graves released some water. 


ballast and ‘flew’ Pisces VI 10 or 20 
feet over the sea floor, looking for a 
flatter place to set down. Submersible 
pilots speak of flying, not driving, 
their craft. “‘Ye’re working in three 
dimensions," ir. Graves explained. 


A Long Wait Begins 


He found a good spot, set the craft 
down and gripped the knob to operate 
“the mechanical arm. He extended the 
- arm out from the bow, with the bag of 


tuna bait dangling there for any 


sharks in the neighborhood. — 


The long wait began. The flood- ie 


-and right. Finally, it broke the bag 


Breen glow is more like tne wave- 
length of water and so it is not as 
readily absorbed. This illuminated a 
field of view of perhaps 100 feet. 

A few translucent shrimp swam by, 
and a small crab came over for a look 
at this intruder. Starfish showed the 
most interest. Several dozen ophiu- 
roids, known as the brittle star, 
crawled nimbly on their rubbery legs 
across the white powder and tried to 


Bet in the burlap bag. Their five legs, 


buff to pinkish in color, are longer and 
more slender than those of the star- 
fish familiar to most beachcombers. 
The larger ones have legs almost a 
faot long, 

Two gray sharks wandered by, but 
showed no interest in the bail. One 
was no more than three feet long, 
probably a gulper or gummy shark. 


-These are common sharks here, simi- 


lar in appearance to the dogfish in 


North American waters. 

The other was about five feet long, 
but it swam by so quickly no one 
could identify it. Perhaps it was a 
small six-gill shark. 


Speculation on Shark Size 


In several earlier dives aboard 
Pisces VI this summer, Eugenie 
Clark, a professor of zoology at the 
University of Maryland who is a 
shark specialist, found the six-gills to 
be eager to take the bait. 

The sharks she observed ranged 
from seven feet to 14 feet long. Close- 
up inspection, as well as dissections 
of those caught from the surface, indi- 
cated that none of them of either gen- 
der was sexually mature. This finding 
led biologists to assume that the six- 
gills may come in even larger sizes, 
perhaps as long as 25 feet. 

Teddy Tucker, a Bermuda fisher- 
man and deep-sea salvor, hooked a 
1,000-pound six-gill and brought it to 
Dr. Clark for dissection in port. She 
found it to be an immature female. In 
its stomach were some fish eyes and 
an unopened can of milk. 

Some of the most dramatic obser- 
vations were captured in 3-D video by- 
the stereoscopic cameras, developed 
by Stereographics Corporation of San 
Rafael, Calif., and installed outside 
Pisces VI for its initial tests. 


Jaws Get the Job Done 


Dr. -Clark was particularly im- 
pressed with the seven-foot brown 
shark, a six-gill, that grabbed the bait 
dag in its teeth and hung on tena- 
siously for four minutes. Neither it 
or other six-gills seemed to be as 
iwift ‘in swimming or as frenzied in 
feeding as the more familiar sharks 
in shallower waters. Bul this one got 
the job done. 

The six-gill, its jaws clasping the 
bail bag, repeated time ind agaim ws © 
slow but forceful twists, jerking left 


open and in a few gulps consumed al 
the tuna, as well as the hurlap. Sei 
tists inside Pisces VI aften fe 
craft rock and shake from the s 


hal 


/mer.to retrieve material from the Tl: - 
_tanic, at 12,500 feet.” es 

‘ ” pisces VI, rated for depths of 6,600 - 
. = | : 


a ae 


lights were switched off and re ced 


with the thallium iodide li 


one case, the sharks consumed the 
sand with the food and then Iet it 
Stream out of their mouths and gills. 
No six-gills paid a call to Pisces VI 
this time, After a while, the crew 


turned off all lights and weited in 
Colal darkness, Once the eyes becume 
dark-adapted, one could see the sil 


houette of (he mechanical arm and 
the bait, but nothing more. 


Used to Frustrations 
Something big was nosing avound 
out there. A half hour later, when the 
exterior lights came on, a cloud of 
suspended sand hung over the me- 
chanical arm. When the water 
cleared, nothing was there, except the 
ever-present brittle starfish. The bur- 
lap bag was intact. : 
The expedition has known other dis- 
appointments. Dr. Carey was i\n- 
noyed by operational ‘errors ind 
equipment failures — a spcargun for 
attaching transmitters lo the sharks 
at depth was ineffective — that pre- 


vented him from tagging more than 

two sharks for tracking. Weather 

once canceled dives for seven days in 

a row. 

The expedition also sought, but with 
little success, to attract sharks to seg- 
ments of fiber optic cable laid under- 
water. The scientists wanted to see 
how deeply sharks would bite into the 
cable and how much damage they 
caused. Recent reports of shark-bite 
damage .to submarine communica- 
lions cables prompted A.T.&T. to con- 
tribute funds for the expedition to 
study this phenomenon. 

To get off the bottom, Pisces VI re- 
Icused more water ballast and its 
propellers gave a forward thrust. Mr. 
Graves stecred the submarine over 
smouth but more steeply stoping ter- 
ram. The island of Bermuda is the uy> 
ol a volcanic seamount, and Pisces VI 
was climbing along its lower slopes, 
past jutting rocks, slender stands of 
twisted whip coral and red sponges. 
As the craft neared the surface, small 
fish became more abundant. 

A Remarkable Jellyfish 

On several dives scientists ghoto- 
graphed or captured a number ’of un- 
usual specimens. The Johnson Sea 
Link, another submersible used 
earlier in the expedition, retrieved a 
jellyfish that William M. Hamner, a 
biologist at the University of Califor- 
nia at Los Angeles, said was a new. 
species and perhaps a whole new 
class of jellyfish. 

Dr. Rechnitzer, the operations’ 
‘manager, described sceing a strange 
foot-long fish with no eyes. But it 
managed to find and nibble some bait 
on one deep dive. As it swam) in, the 
fish seemed to deploy antennas that 
were extensions of its pectoral fins. 
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Newtsuit 
Takes The 


i f La Jol irs, 
Po iter atow days in port for Lida Plunge 
Twin Drill was to lower acer vn 4 , 
ths of 6,000 feet. A team © the Put off buying that Lam- 
sts led by Michae’ pur ft wile bourgini Countach for ano- 
, lec 4 : 
University of North CTeeHInE® fnsaastenee: vearw folks ahent 
is now officially on the 


i will look for int 
Tea hob? where water heated ear 
the earth's crust Is Wen OO ean 
vents, lather LM alates ee apt 

rbor giant clams é J 
Seen tonite of life unseen anywhere 
else. 

But the seare 
for more knowledge ab 
shark — and, yes, the gia 

After a dive of four hours, win 
surfaced shortly after noon. Only a 
did the crew feel the ocean Here 
The swells pitched and rolled te 
small submarine enough to ma 5 
everyone appreciate the stillness 0 


the deep. ; 
William Beebe, who died in 1962, 


had never flown in space but did 
plunge 3,000 feet in Bermuda waters 
and initiate underwater exploration. 
“The only other place camparable to 
these marvelous nether regions,” he 
wrote, ‘‘must surely be naked space 
itself, out far beyond the atmosphere, 
between the stars." 


h will also continuc 
out the six-gill 
nt squid. 
Pisces VI 


Sea/Earm 201M Hydrophone 
System For Monitoring 
Underwater Sounds 

Sea/Ear Systems has announced the 
Sea/Ear 201M, a low-cost, portable 
system for listening to underwater 
sounds in salt or freshwater environ- 
ments. The Sea/Ear 201M is a complete 
system, including a submersible trans- 
ducer (underwater microphone) and an 
amplifier module with internal speaker. 
Marine professionals will find the 
Sea/Ear invaluable for monitoring 
underwater life, boat and underwater 
installation security, simple communica- 
tions and many other applications. 

The 201M features battery-powered 
operation (with 120V AC Option), a 
rugged yet sensitive transducer with a 
maximum operating depth of 300 feet 
and high-gain, low-noise solid state 
circuitry. A 25-foot transducer cable is 
inclue-¢ (longer cable lengths are 


available), and the amplifier m 
a headphone output jack ee 
Internal speaker. A tape output jack 
allows recording of sounds for later 
analysis, or direct connection of the 
Sea/Ear to an existing sound system 
For more information, contact Sea/ 
Ear Systems, P.O. Box 2465, Santa 
Barbara, CA 93120: (805) 963-7944 


acket. This July, Phil 
Nuytten, president of Can- 
Dive and International Hard 
Suits, presented his new 
atmospheric diving sult to 
media, interested buyers and 
resident belugas in an under- 
water demonstration at the 


Vancouver Public Aquar- 
ium. ' 
The aluminum-bodied 
Newtsuit permits unprece- 
dented diver mobility while 
maintaining a one-atmos- 
phere internal pressure at 
working depths to 1,000 
feet. It takes existing ADS 
technology (like the JIM 
Suit) into the future with its 
flexible aluminum joints 
that allow low-friction mo- 
tion under extreme pres- 
sures. Newtsuit operators 
have 75% of normal diver 
dexterity. 

Nuytten’s introduction of 
this flexible-joint technolo- 
gy created a flurry of excite- 
ment as early as 1984 when 
NASA expressed interest in 
the technology for applica- 
tions in deep space. How- 
ever, it has taken these past 
three years to perfect the 
design elements that make 


\ 


the Newtsuit a t 


tical, working suit YO ( 
diving market, Nuyey AN 
targeting the Newtsuy ® 
offshore oil exploratie® 
Marin€ construction, sca . 


tific research and 
applications. 
Even with its $250,000 
price tag, the Newtsuit Tep- 
resents a bargain when you 
consider that a routine 
saturation diving spread can 
cost up to half-a-million 
dollars. The Newtsuit repla- 
ces the bulky on-deck equip- 
ment, expensive mixed gases 
and time-consuming decom- 
pression of saturation diving 
with a simple launch system 
that requires minimal deck 
space. 


If the Newtsuit and the 
Lambourgini are both be- 
yond your budget, don't 
despair: an ‘inexpensive’ 
shallow-water version of the 
Newtsuit is planned. 


Military ‘ 


fF 8h 
ubmersible 
to explore 


Great Lakes 
from home 


port Toronto 


The Port of Toronto is now home 
base for a yellow, two-man mini-sub 
whose work beat will be the Great Lakes 
system. However, its owners are quite 
Prepared to sail the Seaway or visit any 
port, river or lake in Canada to carry out 
an aysignment, 

It was late last year when Stephen 
Richardson, 27, and Sandra Lennox, 29, 
co-owners of a Toronto-based company 
called Private Research, became the 
Proud owners of 
unique contraption capable of exploring 
Never-belore-touched depths of Lake 
Ontario. 

Alpha, which arrived in the city last 
Chrisims and since then has been un- 
dergoing a facelift and testing at various 
locations throughout the port, was the 
first of its kind. It was built in San 
Diego, California 19 years ago and was 
followed in the 1970s by Beta and 
Gamma, both of which are operating of f 
the coast of California, and Delta which 
is owned and operated by the designer, 

The filth in the line of submersibies, 
Platapus, was constructed in 194! in 
Australia where the plans for the revear- 
ch vehicle mysteriously appeared onc 
day. 

“This is probably bottom line in 
commercial submersibles,’* said Miss 
Lennox who is keeping the price tag for 


Alpha sceret other than to say it was ap- | 


Praised last year (or $185,000 U.S, 


Che = Australian = mini-sub, she 


Nekten Alpha ae 


“RASS Seta ate® eee 6 6 4.0 bene ONE: HALF FATHOM 


revealed. is up for sal 
$250,000 U.S. eager clad 
Helieved io be the ony privately. 


Owned submurine in the Great Lakes, 
Alpha ix capable of exploring depths up 
10 1,000 feet and was Oriminally used for 
fevovery work and Pipe inspections on 
the oil rigs until the industry collapsed, 
Bevause of its depth abilities, the sub. 
mersible was called upon to place ex- 
Dlosive charges on the Hondo rig, the 
deepest stilt leg rig in the world, 

Alpha was awarded the Inajority of 
the National Oceanic Atmospheric Ad- 
ministration (NOAA) contracts in the 
late 1970s which involved a variety of 
Seabed analysis work, 

“If the oil business starts up again, 
this machine would increase in value and 
demand,"* Miss Lennox said, But, adds 
her pariner, ‘Our target markets aren't 
inthe oil industry at all,”’ 

The Private Rexcarch team plans to 
concentrate its efforts om marine re-° 
search und survey although, as more 
People becume aware of the sub and its 
capabilities, more contructs for Search 
and retrieval work surface, 

Toronto Harbour Commission of- 
ficials sce a number of uses forthe craft 
in the port area, 

“Inspection of dockwalls, lovating 
underwater hazards to Navigation and 
bottom sampling of the lake hed are just 
a few of the jobs this craft could Per- 
form,’* said Bradley Ciuest, the Com: 


FROM AT€e ARTICLE BY 


mission's property 
Operations. 

“Il appears to be ideally equipped for 
underwater repair work," he added For 
cxumple, oa ship should tor some 
feason spring a leak, the mini-sub could 
be used 10 apply an external patch, 

‘Municipalities such as Metro Toron- 
to could also employ its services to ine 
spect water intakes or sewer outfalls,’’ 
said Mr. Guest, 

One Of the contracts scheduled for the 
Nekton Alpha is to find a twin-engine 
Piper Commanche plany that went down 
six years ago, four miles south of the 
Toronto Islands, Carrying an auctioneer 
from Rochester, Neither the plane nor 
the body of George Holley was ever 
recovered, If the body and airplane are 
located, the pilot's widow has asked 
that the aircraft be towed into deeper 
water and left, 

Since Mrs. Holley’s request, however, 
Mr. Richardson said the Ontario 
Coroner's Office has asked that the 


director of 


body be reinoved from the water if 
found. 

Alpha was also asked (o retrieve a 
Britten Norman Islander twin-engine 
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-ee Since last spring when the Atlantis 
submarine tied up in George Town 
harbor, anyone with a spare US$45 
can dive to 130 feet in complete com- 
fort and safety while they look out 
upon the colorful fish world at that 
level. Even at that depth, the water is 
crystal clear. Our group—the sub 
holds 28—even saw parrotfish swim- 
ming around the wheelhouse of a 


sunken ship. 


Mrs. 
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commemorative stamp bulletin, 


get 
with 


Wwe 


300) 


foot 


stamp launch 


have 
Otter 
Ontario. 


management 
Alvin/Jason Jr. 


plane that crashed into Lake Ontario en 
foute to the Toronto Island Airport 
from St. Catharines in January. 
However, that plan was later scuttled 
and the plane has since been recovered 
from 270 feet ut water, about four miles 
southeast of the island airport. 

Pilot Rolf Pahl died in the crash, 

Word of Alpha’s arrival has also 
spread (0 various film companies which 
have expressed a keen interest in using 
the sub to cupture a first-lime glimpse of 
some Of Ontasio’s most iteresting “un- 
ouched”’ shipwrecks which lie at Toron- 
10's doorstep, 

The Lyman M. Davis which went 
down ina Mussive fireworks display is 
One of the ***virgin wrevks'’, 

It was on June 29, 1934, during the 
celebration of Toronto's 1th birthday. 
Rockets soared from the ship’s deck, fed 
by kerosene and fireworks, 

The vessel was slowly (owed oul ito 
the lake where 4 dynamite blast blew out 
her stern. 

The 61-year-old vessel is now in about 
38 metres of water — a difficult depth 
for divers because of poor light and the 
lime if takes fo descend and return, 

Another is a 38-metre schooner, yet lo 
be identified, which Mr. Richardson 
discovered in ubout 19 metres of water 
in April. 

As long us the various photographers 
are insured, Private Research intends on 
honouring the requests of the film com- 
Panties. But, Mr. Richardson said, Alpha 
won't be going anywhere near the 
Lyman M. Davis. 


September 8, 1987 


Irene Fager, 


One Half Fathom, 


Bay to Bay Blvd. 


Tampa, Florida, 
33629-6722 
GaEraway “ 
Dear Irene: 
Jwov, 1962) 
S; Long time, no write! As you 


etc. 


you some covers. 


cachet - descriptive 


cancellation, etc. 


that fits in a 


System, Sort of 
or Nautile/Robin,. 


diameter tunnel (flooded, 


been pretty busy with the 
and Deep Rover just left for a Project at 


ean 
Canada Post issued 4 new stamps in 
August, honouring U/W archaeologists. I was a guest at the formal 
(for my involvement in the Breadalbane) 
given a very nice leathey portfolio with covers, 
notes on the issue, 
was quite interesting. 


standby as the on-site back-up unit. 


Let's see, 


suit 


NEWTSUIT, looks 


We 


ve completed work on the 
like the JIM/SAM suits, 


UAE PO, PPR OR... AOC T maior, 


The sunken vessel is surrounded by 
fishnet as well as a video cable which 
became entangled in the craft a couple 
of years ago. 

“It’s too dangerous for us to go 
near,’’ Mr. Richardson said. 

Since Alpha’s home base will be the 
Port of Toronto where it will work off 
the back of the Wesipete, a 56-foot steel 
dive tender owned by the Private 
Research team, it has been offered 10 the 
Metro Police Marine Unit for rescue 
Operations. 

The submersible comes equipped with 
a varicly of insiruments, including sub 
fo surface communication, sonar and a 
high intensity flood light system. But 1's 
the 144 man hours worth of as inside 
which make it such a valuable research, 
and rescue, tool. i" : 

You can live in it,” said Miss 

Lennox of the Nekton Alpha which at 
15 feet long, 61/2 feet high and 42 
invhes wide weighs in at a Itthe more 
than two tons. [ts nominal payload is 
300 pounds of, under extreme condi- 
tions, 400 pounds. 

“Do like the clement of dicuvery, the 
‘to boldly yo where Wo man has gone 
belore’ bind of thing,’” said Mr. Richar- 
dson, a silent partner in a ety private in- 
yvestigavon firm who; along with Miss 
Lennox, has been diving for about 10 

‘ears. 

x However, the private invesligator 

revealed, there was another reason for 

purchasing the Nekton Alpha. His 
ultimate goal is to build his own sub- 
mersible. 


see from the enclosed 


and was 


corner blocks, 


B.C. Maritime Museum 


submersibles, lately. 


Niagara 


Sea 
Falls, 


Deep Rover has been fitted with a small ROY... (Phantom 
hanger on the 


hull and has a techer 
Shallow-water version of 
Deep Rover will fly into a 20 


of course) over half a mile - the 
ROV will do close-up inspection on the tunnel walls, 
Deep Rover will be tethered on a Kevlar cable and Sea 


seams. etc. 
Otter will 
Should be interesting. 


-prototype atmospheric diving 
but works a lot 


differently. 
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have spun the suit into a new 


company called 


International Hard Suits Inc. 


Tt will be public on the Vancouver 
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ay BE awa MAte” 
Wiearoureney have wondered, 
are the Japanese playing the 
note of E-natural into the waters 
of the Pacific, just off the coast 
of a small Japanese island? The _ 
answer is that they are letting 
the fish know it is dinner time. 
Whether or not fish salivate 
like Pavlov’s dogs, they know a 
summons to dinner when they 
hear one — the natural result of 


be oe 


Oo 


_ they 
food trough. 


#2,025,) 
being trained on the note of E- 
natural to expect food. Under the 
‘sonic fish-farming plan, though 
they are free to swim out to sea, 
tend to stay close to the 


It’s a wise fish that knows his 
own dinner gong. If it were just a 
little wiser it might realize that 
someone else’s dinner lurks 
behind the sirensong. - 


abouc 
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Phil 


the 
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Stock Exchange 
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acrylic dome forward, 


Very responsive, 
inches off the bottom, 
Thompson, 


‘44 


Can-Dive 


<DIVE SERVICES LTD. 


It igs a one-man, 
acrylic 


$30 thousand U.S. Boy, 


the 


is available, Lot of 


ére probably aware, Irene, 


Janca (President of RSL) is doing a good job of getting 
al] back together agoin, 


that's all, 


regards, Lave 


Vay, 
ee i Patna’ ae eo 
uytten, — it oh 
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ou can Ely midwater or skim along a couple 
4 thakdriqitel design work was done by Mac 
dasigner of (is Pisces class subs. f 
interested, (they can contact me at Can-Dive and I will sena info 
interest 
biologiats, police diving teams, resorts, etc. 


i ibles 
ia working closely with Hyco Submers: 
International Hydrodynamics Ltd.) and certainly welcome them into 
Western Canada underwater fraternity.: 
going great guns on tourists subs, 


will write again when I have 
interest, Hope you enjoy rhekccuerms 


by the time you gec this. 


A recent project that has been taking a lot of my time is the SEA 
low-cost, 
dome entry, hatch on top. 


gnallow sub (100 meters) full 
we are 


i fication. It 
Currently getting the prototype ready for ABS certi 
hag all the systems of the 'big subs' - sonar, UQC, eaten 
location beacon, extended life support, etc., but will sell for 


is it ever a lot of fun to divel 


of 
If anyone is 
from marine 


so far 


that Hyco has 'resurfaced* and 
at 
Ltd. (ex- 


They are currently 


I do not know much about stamps but it ~ 
I do know enough, however, to remember to 
Enclosed a half dozen first day covers - 
information, 


Some 6UD news of 


The Royal Gazette, Wednesday» 


® There is Beebe project 

coordinator Dr. Andy 

Rechnitzer, who dove to the 

deepest spot in the world — 

35,800 feet into the Pacific 

Ocean’s Marianas Trench; 

© There is Mr. Lenny Lip- 

ton, maker of the Project’s 
three-dimensional camera 
system who in 1959 penned 
the words to Puff The Magic 

Dragon while Peter Yaro 

cooked spaghetti; 

® There is Dr. Eugenie 

Clark whose famed ride on a 

60-foot whale shark symbol- 

ised her reputation as the 

“shark lady” while thrilling 

millions of nature film buffs; 

and 

© There is Bermuda’s Mr. 

Teddy Tucker, the project’s 

“old man of the sea”, whose 

profound knowledge of Ber- 

muda’s deep made it all 
possible. 

Dr. Rechnitzer became 
world famous in 1958 when 
aboard the bathyscape 
Trieste he dove to the bot- 
tom of a valley in the west- 
ern Pacific nearly seven 
miles below the surface. 

“There's nothing any 
deeper,’’ he said aboard 
Twin Drill, a converted oil 
rig that serves as the Beebe 
Project's headquarters. 

In that black world, the 
weight of water exerted 
16,000 pounds of pressure on 
each square inch of the 
seven-foot sphere, more than 
200,000 tons of total press- 
ure. 

The environment was 
“pretty sterile at that great 
depth”, he said. “Never- 
theless, I saw jelly fish, 
shrimp and some fish — re- 
latively high forms of life. It 
was proof positive there is 
nourishment, oxygen and 
circulation at that ultimate 
depth.” 

For his feat, the 35-year- 
old Dr. Rechnitzer was 
presented with the US 
Navy’s Distinguished Civ- 
ilian Service Award by 
President Eisenhower at the 
White House. 

“Afterwards I felt I had to 


earn that medal,” he said. 
“So the rest of my life has 
been shaped by earning it 
and living up to that reputa- 
tion.” 

Dr. Rechnitzer’s subse- 
quent career has taken him 
across the oceans in all sorts 
of guises: as part of the team 
validating the discovery of 
the USS Monitor, the famed 
Civil War ironclad; as head 
of the US Navy’s Polar 
operations, a position that 
allowed him to dive below 
South Pole ice; as 
archeologist studying the 
sacred wells at Chichenitza, 
Mexico and half a dozen 
shipwrecks in the Carib- 
bean; and as coordinator for 
the US Navy’s international 
and interagency affairs. 

Mr. Lenny Lipton saw his 
first three-dimensional film: 
when he was 12-years-old. 

“It was called Bwana 
Devil starring Robert 
Stack,’’ the 47-year-old 
Californian said. “It was a 
very bad film but it was in 
3-D. I couldn’t believe my 
eyes and [ have been stuck 
ever since.” 

Mr. Lipton bills his siz- 
year-old company, Stereo- 
graphics Corporation, as 
“the only company that 
makes stereoscopic video 


and computer graphics 


products’. 

Like most ground-break- 
ing commercial ventures, 
Stereographics has been 
fighting to demonstrate a 
need for its product in the 


market. Mr. Lipton believes — 


enie Clark’s char-. 
aa: aa hee utter natural- 
ness around sharks was well 
demonstrated two Saturdays 
ago aboard Twin Drill dur- 
ing her dissection of a five- 
foot gulper shark caught by 
Mr. Teddy Tucker at 360 
fathoms. ‘ : 
opening up the be ly 
Pea nine the animal’s 
internal organs, Dr. Clark 
began noting how good ita 
meat appeared for eating. 

“The Japanese would go 
crazy for this,” she said run- 
ning her fingers along its 
pure white fillets. 

While removing 4 dorsal 
fin she began cutting bits of 
meat away from its base. 

“This should be very good 
for eating,” she said. “Who 
wants to try it sushi?” 

Karen Moody, one of Dr. 
Clark’s students — known 
collectively at her University 
of Maryland campus “as 
Clarklings — reached for- 
ward and ate the proffered 
flesh raw. 

“This is the first time 
three-dimensionsl video- 


' graphy has been used in the 


deep sea. It makes all 
previous film look flat. It 
means all the subtleties of 
deep water animal inter- 
actions can be studied. I 
think we’re going to learn a 
lot from it.’”’ 

“T like it,” she said. 

Dr. Clark suggested cut- 


ting up more meat and add- — 


ing soya sauce. The students 
complied and began their 
midnight snack. 

Dr. Clark’s daughter Hera 
Konstatinou entered and 
said she would fry up the 
fillets in butter. — , : 

As the di 


his $30,000 cameras have a_ ms 


role to play in space and in _ 
‘the ocean where pilot “ 
“operators have to use robot §& 


arms, 
Making his cameras part 


of the Beebe Project will the 


give Mr. Lipton’s company — 
Geo- 


exposure, National 
graphic a promotional fil 


Marine biolgist Dr. 
Hamner is already — 
vinced of 3-D film 
search tool: 
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love with his life, 8 in), 


This summer’s B 
. 1 eeb 
ject is a Professional. ir 
point for the 63-year.oig 
mariner. Dozens of Scientists 


of dollars are being s 
research the Waten tig 1a 
lines and echo sounders fave 
been exploring for years. 

None’ of it would have 
been possible without him, 

His first mate of five 
years, Mr. Nick Hutchings 
recalled Nationa] Geo- 

Graphic’s first deep diveg off 
St. George’s in 1984. 

“They couldn’t find any 
fish, only small st >” he 
said. ‘They were also diving 
at the wrong depths. When 
Teddy found out he asked ( 
National Geographic pho- 
tographer) Emory Kristof to 
go fishing. 

“They came to this spot 
off the northwest and caught 
a big thresher shark. Emory 
contacted Eugenie Clark 
and that was basically the 
beginning of it,” 

Mr. Tucker first went to 
sea when he was 15. 

“He was a wild child, a 
terror,’ Mr. Hutchings said. 
“His parents couldn’t 
handle him so they put him 
on a schooner. He has had 
no formal education. Every- 
thing he’s learned he’s 

learned through his éyes, 
nose and ears. He’s a very 
intelligent man with 
creative, fresh ideas.” 

Indeed Mr. Tucker’s rare 
knowledge of deep w: i 
has earned him a sti 
makes him seem 

tual guru of the 


¥ to the ocean 


After three weeks of diving 
bottom, the 


Scientists aboard the 
Twin Drill, a converted oj] 
mg anchored ten miles 
northwest of the Island, 
have identified at least four 
new animal species. 

Their research has re- 
celved an enormous boost 
from the films of deep water 
life being compiled by Mr. 
Emory Kristof, Nationa] 
Geographic Photographer 
and expedition leader. 

His work involves the first 
ever three-dimensional film 
of deep water animals — gq 
record that will help scien- 
tists study their interaction 
on the ocean floor and at 
midwater depths, : 

But it is the work on six- 
gill sharks that should in- 
spire the most significant 
study from the Beebe Pro. 
ject. 

In nearly 20 dives since 
the Project began in early 


July, scientists have found 
the green-eyed fish inhabit- 
ing the ocean bottom in 
numbers never imagined. 

Within minutes of diving 
to sites selected by Ber- 
muda’s Teddy Tucker — 
most of them lying between 
2,000 and 2,500 feet — the 
Project’s submersible has 
been surrounded by the 
slow-motion sharks. 

After two weeks of dives 
and earlier work here, re- 


nowned shark expert Dr. 


Eugenie Clark believes the 
six-gill is the most prevalent 
large presence on the moun- 
tain slope of Bermuda. 

In addition to visual 
studies and photography, 
Dr. Frank Carey, a marine 
biologist stationed on Mr. 
Tucker's boat, has tagged 
and tracked six-gill sharks 
for the first time. ; 

His work is shedding light 
on their range and move- 
ments along the slope of 
Bermuda’s seamount. 

The collective effort on 
the sharks has put the Beebe 


Project at the forefront of 


ine biology this year. 

ee DeeP sea sharks rep- 
resent something that has 
never been” studied before, 
Dr. Clark said. ““We’ve only 
been able to look at dead 
ones. To study them live on 
the ocean bottom opens up a 
whole new field. 


The Beebe Project has 
turned into marine biology’s 
first wholesale penetration of 
the deep; an overlooked 
frontier that offers “the last 
great hunt” on the Planet, 
according to Mr, Kristof. 

‘The key to that hunt is 
the Project's use of 
submersibles as “silent” ata- 
tions to watch ocean life in 
its habitat. It ig a novel ap- 
Proach that could set a new 
Standard for deep ocean 
studies, 

Dr. Bill Hamner of the 
University of California at 
Los Angeles believes the 
Project offers scientists the 
chance to see a complete 
Picture of animal behaviour 
in the deep. 


“Before :. the project, : 


People tried to figure out the 
animals by fishing with; 
nets,” he said. “That was 
about the same as dragging 
a rake along an African 
Plain at night. You tnight 
get a lion and the trunk of 
an elephant, but it doesn’t 
give you insight into what 
the animals do,” 

A further insight into the 
behaviour of deep water 
animals is supplied by 
Michael Jordan, a bio-engi- 
neer from the University of 
North. ‘Carolina at Wilm-. 
ington. He will begin collect- 
ing small animals at depths 
down to 6,000 feet in special 
plexiglass. traps that will re- 
turn them live to the surface 
for study. 

Apart from sharing them 
with other researchers, Mr. 
Jordan said: ‘‘We’re 
interested in getting fish the 
public would be most 
interested in and displaying 
them in places like the New 
York Public Aquarium, 

“If we get the public 


é interested, then we might be 


able to get its financial sup- 
port for the Project.” 

From a small-scale start 
in 1984, the Beebe Project 


- now boasts a budget of more 
than $500,000. The National‘ 


Geographic Society has put 
up about 20 percent of the 
funds with most of the re- 
mainder coming from the 
US National Oceanic 
and Atmospheric Ad- 
ministration, a public agen- 


cy. 
That large infusion of 


public funds has added a 
publicity dimension to the 


=o= 


and as 


Project’s work that or- 
ganisers never keep far from 
their plans. To that end, 
Miss Kathryn Sullivan, a 
US space shuttle astronaut 
with 132 orbits of the earth, 
is scheduled for an August 
dive — a feat that will mark 
her as the person who has 
gone higher and deeper than 
anyone else, 

Mr. Kristof also plans to 
produce a three-dimensional 
film for Explorer’s Hall at 
National Geographic’s 

ashington headquarters 
a freebie for 
interested aquariums. 


A second phase of the 
Beebe Project begins with a 
new team of scientists using 
the submersible to explore 
the ocean bottom for hot 
vents, warm water areas 
that support life systems not 
dependent on the sun for 
energy. 


Evidence of local hot. 


vents is based on reports of 
fishermen - ‘ho have brought 
catches back to the surface 
already “cooked” as well as 
the fact that Bermuda’s 
seamount is an extinct vol- 
cano that could have such 
“hot” seepage. 

The scientists will conduct 
a systematic search of the 
Ocean bottom for hot vents 
diving to about 6,600 feet. 

If the science community 
considers this year’s Tesults 
4 success, the Beebe Project 
could turn Bermuda into a 


more significant base for 
Oceanography. 


“Bermuda has the poten- 
tial to be a world-class deep 
water research centre,” Dr. 
Alan Hulbert, a ‘Marine 
ecologist from the University 
of North Carolina (Wilm- 
ington), said. ‘ 

Mr. Kristof hopes the 
water column off the Island 
will eventually be explored 
in 1,000-foot increments to 
12,000 feet. It is a plan for 
pure oceanographic research 
that could take years. 

“We have no economic 
Motive,” Dr. Carey said. 
“We're just trying to find 
out how the ocean works. 
We're not trying to feed the 
world, though one thing 
leads to another.” 


This year's project — 
named after the man who 
pioneered deep water explo- 
ration off Bermuda 50 years 
ago — is scheduled to end in 
the second half of August. 
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Sharks 

take a 
big bite 
Out of 
Ma Bell 


Cver.34/v0. 21) 
GS uarxs are taking a 


big bite out of the newest 


in undersea phone lines. - 
. They’ve developed a 
mysterious taste for fiber- 
optic cables and have 
taken four hefty hunks out 
of the Atlantic cable, ex- 
perts say. Each bite can 
cost $250,000 to fix. 4 

AT&T, which is spend- 
ing millions to lay the 
glass fiber cables all over 
the world, is desperately 
trying to find out why 
sharks find them so tasty. 
“ They’ve come up with 
two theories so far. One is 
that the taut cables may 
be vibrating at a frequen- 
cy that ever-hungry 
sharks identify with food. 


The other is that sharks 
are drawn to the tiny 
electric current in the 
lines that is used to boost 
the laser-powered com- 
munications. 

Some researchers be- 
lieve the sharks are super- 
sensitive to electrical sig- 
nals, which may, in turn, 
trigger an automatic feed- 
ing reflex. 

The phone company be- 
lieves it has licked the 
problem by wrapping new 
cables, each as thick as a 
garden hose, in a double 
layer of steel tape. 

One offshoot of the re- 
search: Scientists have 
discovered previously un- 
known species of shark. 
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ATLANTIS Ill 
OPERATIONAL 


Sub Aquatics Development Corp's 
Atlantis DI tourist submarine is now 
operational after being manufactured 
and tested in Vancouver, British 
Columbia. At 65 ft. long, she is 15 
ft. longer than Atlantis I and II, which 
are carrying passengers in Caribbean 
waters. Atlantis III will operate from 
St. Thomas in the U.S. Virgin 
Islands. 

To date, the Atlantis subs have had 
more than 2,500 dives, taking over 
50,000 passengers to explore reefs and 
sealife. Each sub holds 28 passengers. 
Atlantis III will carry 48 people. Sub 
Aquatics is headed up by Dennis 
Hurd. 


FLUID ENERGY LTD 
IN SUBMARINE 
BUILDING BUSINESS 


Fluid Energy Ltd, Inverkeithing, 
Scotland [see their listing in “Moves” 
on page 2. Ed.] has recently won 
export orders associated with the 
expanding underwater leisure market. 
Specifically, the company has been 
awarded contracts to design and 
manufacture two leisure submersibles 
at Inverkeithing for Looking Glass 
Cruises Ltd. of Bermuda and 
Submarine Tours St. Thomas Inc. of 
the U.S. Virgin Isles. The craft will 
be able to dive to 250 ft. and will carry 
up to 50 passengers on underwater 
excursions. 

Fluid Energy has also granted license- 
manufacturing rights to a shipbuilder 
in Finland. Under this agreement, 
three submersibles are currently being 


Fluid Energy's LG50 tourist submersib 
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Although 


these craft are being built in Finland, a 


our error as reported in 
issue--see page 4-! 
card was being itt Ke: 
ipyard. Instead, ! : 
ee Energy design that will be 
built at the Laivateollisuus yard. The 
Auguste Piccard, we have learned, tS 
still rusting away in Galveston, Texas, 
although there are plans to refurbish tt 
as a tourist sub. Ed.] 
Fluid Energy has also developed a 
small ROV to be carried on the deck of 
their submersibles. This will provide 
passengers with photographic and 
video records of their submerged 
adventure. This vehicle has been 
developed in-house and assembled at 
the Inverkeithing facility. Fluid 
Energy says it will have other 
commercial applications, as well. 
Another LCROV on the scene? Stay 
tuned. We'll try and find out for you. 


HYCO BUILDING TOURIST 
& SCIENTIFIC ; 
OBSERVATION SUBS 


Hyco, North Vancouver, B.C., is 


building a series of submersibles for 
the tourist and scientific markets. For 
tourist dives, there is a sub for 250 ft. — 


ngers. For scie OSB GY 
Went could alse ¥ wv oe 
submersible is under cont YD rS) 4 
will have an acrylic AN Q = 
visibility and will be rateq aN de (Fp) 
ft. operations. It, too, will te D 
and Lloyds approved. AX 
COAST GUARD 
CERTIFICATE FOR 
SUBMERSIBLES PILOTS? 


Pat Smale, a contract submersible 
pilot for RSL, has been hearing 
rumors that the U.S. Coast Guard is 
thinking of requiring all passenger- 
carrying submersible pilots to obtain 
and maintain a Coast Guard Captain's 
Certificate. He has asked if there is 
any truth to this. He says, "...it is not 
needed to be a surface skipper when we 
normally have very specific training 
and experience for submersibles...and 
that training in a surface vessel is not 
particularly germane to our pro- 
fession." His letter to the Deep 
Submergence Pilots —_ Association 
requests the DSPA look into this and 
fight it if its true and perhaps try to 
modify the requirement to a specific 
license for submersible piloting only. 


ARE SINGLE HULL 

TOURIST SUBS SAFE? 
Commenting on the expanding tourist 
sub business, Dick Winchester, 
who heads up his Winchester & 
Associates Ltd. in Aberdeen, told 
SUBNOTES that his company is 
designing a tourist sub whi 

ed to carry from | 


hiss 


operations. It will be ABS and Lloyds | — 


in 


approved and will carry up to 46 


ROV's and 

Submersibles 

Featured in Course 
at 

US Naval Academy 


Manned submersibles and 
ROV's have proven to be 
extremely valuable tools for 
research and marine engineering 
projects. With recent design and 
technological improvements the 
use of ROV's and manned 
submersibles as aids to 
underwater salvage, mining and 
exploration has been rapidly 
increasing. 

It is with these practical 
“operational” uses in mind that 
MTS member M. L. 
Nuckols, PhD, an assistant 
professor at the Naval Systems 
Engineering Department at the 
US Naval Academy, is offering 
a new course in Underwater 
Work Systems Design as part of 
the curriculum of the Ocean 
Engineering program. Dr. 
Nuckols is teaching the special 
topics course to 28 midshipmen 
this spring and plans to offer it 
during alternate semesters. 

In addition to class lectures 
and projects Dr. Nuckols plans 
to present a series of lectures by 
guest speakers, all active in 
submersible R&D. Among the 
guest speakers are MIS 
members Dick Bloomquist, 
of the Naval Ship Research and 

Development Center in Anna- 
polis, Maryland, and Robert 
Wernli, of the Naval Ocean 
Systems Center in San Diego, 
California. MTS Executive 
Director Dr. Harold Palmer 
will also address the class. 

Nuctols was assisted in the 
conception and design of the 
course by Martin eS of 

stport International, a 
oes member of MTS and 
by Wernli. Wernli initiated the 
MTS annual conference 
dedicated to ROV technology 
with ROV'83. He has continued 
as Chairman through to the 
latest Intervention’87, the fifth 


WAAAsamenee 20, 


featured special sessions on 
manned submersibles and diver 
technologies. 

The class will cover the 
techniques and equipment 
needed to perform various 
underwater missions such as 


exploration, salvage, rescue and Po 


recovery, and general military 
applications. The different 
environmental factors that can 
affect underwater work and the 


design and function of the SUE UNGARO 


Arma COLLEGE OF OCEANEERING - 
(e) eg Los Angeles Harbor 


272 South Fries Avenue, Wilmington. Cs..formia 90744 


(213) 834-2501 


myriad subsystems necessary in Job Placement Coordinator Telex 188235 


different types of submersibles 
will be discussed. 
ROV Expert Publishes Third 
Undersea Vehicles Directory 

At times, the actual number of 
remotely operated vehicles and man- 
ned submersibles currently in active 
service varies too rapidly for even the 
most observant to track. Despite this 
fact, along with the vagaries of classi- 
fication for military vehicles and the 
proprietary nature of some industrial 
ones, underwater vehicles expert R. 
Frank Busby has crafted another 
directory crammed with detailed spec- 


ifications and photographs of nearly 
360 vehicles for scientific, military, 
industrial, and recreational appli- 
cations. 

His 527-page Undersea Vehicles 
Directory, 1987 is a hardbound ex- 
panded version of the 1985 directory 
and contains a wealth of material 
about these vehicles. “Some manned 
submersiblesand ROVs are included 
that have been retired. Technically | 
should have left them out, but I 
included them to show the wide range 
of innovation in this field,” Busby 
notes in the book’s Preface. 

Busby has also added some discus- 
sion about distinctions between ROVs 
(free-swimming versus towed, for ex- 
ample) and the trends in vehicle types 
since 1985. Most notable in the latter 
category are the burgeoning numbers 
of low-cost ROVs, which numbered 
only two in 1985 to 18 in the current 
edition. Also offered isa comprehen- 
sive bibliography of the 270 technical 
papers and articles published since 


1985 covering undersea vehicle de- 


signs, capabilities, instrumentation, ~ 


and work activities. An updated pro- 
duct guide/ directory lists more than 
1500 vehicle makers, operators, and 
equipment suppliers. 

The new directory is available at 
$70 (surface postage paid) from Busby 
Associates, Inc., 576 South 23rd St., 


" Arlington, VA 22202; telephone (703) 


892-2888. Price for Europe and the 
Far East is $75. os Vaca 
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College Of Oceaneering, 


$00b, F/O. GOIOye 
U/W Equi ment Co. Join 
“UME AuATER 5.4. EELS ! 

The College of Oceaneering, located in the Los 
Angeles Harbor, and the Underwater Equipment 
Company of Texas, have signed a contract to 
mutually offer underwater vehicle training at the 
college campus in Wilmington in Los Angeles 
Harbor. j ‘ 

The two-month course will be the only training 
course in the U.S. specializing in training pilots, 
technicians and supervisors in underwater ROVs 
and ROCs. ; i 

Remote operated vehicles and remote vehicles 
use either pilots or technicians to perform under- 
water tasks for harbor service companies, scien- 
tific expeditions, the nuclear industry or for fire 
and police enforcement agencies. This type of 
vehicle located the wreck of the Titanic and 
searched for the remains of the space shuttle 
Challenger. 

Graduates of the course will be prepared to 
operate, repair, maintain, or assemble the remote 
vehicles. Course work includes training in tasks 
involving electronics, hydraulics, control vans, 
generators, schematic reading, videos, cameras, 
and rigging and crane operations. The training 
period includes both classroom work and direct 
harbor experience with ROVs. An offshore control 
van will familiarize students with work systems 
found in the field. : 

The College of Oceaneering is a pioneer in the 
underwater training field and has a variety of 
courses in marine technology. Since its inception 
in 1969, the college has continually broadened its 
course offerings to include the latest in technical 
training and underwater work. u : 

The Underwater Equipment Company is equally 
experienced in the area of underwater vehicle 
operation and training. The merger of these two 
companies will add a great deal of expertise to the 
graduates of the College of Oceaneering. 

For more information, contact: College of Oce- 
aneering, 272 S. Fries Ave., Wilmington, CA 90744. 
(213) 834-2501. 
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3113 WEST SEV 
LONG BEACH. © 
PHONE (213) 491-1909 

RES, (619) 224-0149 


Oceanworks, based in 
Long Beach California, was 
formed in 1979 to fill the need 


ENTEENTH ST: 
A 90813 


its efforts On several work se 
and the resulting develop 


iali stems and new 
of specialized sy terially Te- 


Nicola and Mark John- 
ston recently madea historic 
four-hour dive to 2,000 feet 
beneath the sea in the new 
submarine from Research 
Submersibles, the Pisces II, 
just outside the famous 
Cayman Wall. 


for a small, well equipped methods have mé@ ah aie The Scotsdale Ane 
organization that could eco- duced customer costs. pee Be couple werevice 
areas of concentration are neymooning in Grand 


nomically perform highly 
technical underwater services 
normally undertaken only by 


types of power generating Ssta- 


Cayman when they 
became the first tour- 
ists to dive to such a 


larger companies. ; ee ais 
Thecompanyhasrecently _ tions; development of more cos oe a ae 
acquired the R/V SEAHAVEN effective methods of pine Beier ee 
and two submersibles, the inspection and restoration, aoe Peeing ebmpaiy like 


BETA and GAMMA, from 
Nekton Inc. of San Diego 
California. In order to insure 
efficient, safe and reliable 
service the company has also 


the implementation | of 
reaction ship hull repair systems 
and techniques. ; 

The company enjoys 4 
widespread reputation for jour- 


ened the scenery at 
2,000 feet to a ‘lunar 
landscape.’ Nicola, a rfe- 
search scientist with the 
Genetics Center in Phoenix, 


retained key Nekton staffmem- neyman skill and for a Arizona, said, ‘I wouldn't 
bers to pilot the submersibles. professional level of post have realized we had been 
down so long if I didn’t have 


One of the companies 
most popular services is the 
maintenance of navigational 
aides and mooring systems. 
Their diving division which is 
also very active, performs 
underwater inspections and non- 
destructive testing. Theirinspec- 


project documentation. Among 
its clients are ARCO, Chevron 
Shipping International, U.S. 
Army Corps of Engineers and 
San Diego Gas and Electric. 
MTS is proud to have 
Oceanworks as one of its 
newest corporate members. 


a watch—there was so much 
to see!’ 

Like many other visitors 
to the Cayman Islands, the 
Johnstons had read about 
RSL and the Cayman Is- 
lands in a brochure and 
decided to come down, 
‘because of the diving in 


tions are accepted by such 

governing bodies as the Amer- 

ican Society of Non-Destructive 

Testing, Lloyds and the U.S. 

Coast Guard. Ke 
Their two man submer- a 

sible, GAMMA, is capable of fie 

routine operations to 305 meters eat 


general” ; j 
“You saw things only — 
scientists have seen,’ Allan — 
W SL told the 


4. 


(1000ft.) and carries 144 man ooh 
hours of life support. GAMMA (tte 
has performed inspections of ct Ae hse 
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SUBMARINES FOR SALE (2) K- tis 
250 Kitteredge dry su Fee ae 
Need motors and so 
repair. 1 hydralic opera 
dry sub. 1/2" steel h 
feet diameter. Pl 

~ Ron at (305)743-671 


platforms, pipelines and well 
heads; conducted benthic faunal 
characterization surveys and 
done detailed seafloor mapping 
to name a very few. 
SEAHAVEN, a 90x40 
research vessel, carries a crew Bk 
of four and can carry an rephiagy 
additional research staff of enseier- 
eight. SEAHAVEN acts as a © Pui 
submersible support vessel as * ele coal 
well as being an ideal platform 
for diving and ROV support. 
Over the past six years) 
Oceanworks has concentrated 
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Edison Chouest Offshor 
awarded a U.S. Navy contract valued 
in excess of $22 million for the char- 
ter of the largest oilfield Service vessel 
in the U.S. Gulf of Mexico. The 72- 
meter anchor-handling tug/sy | 

(AHTS) vessel] Laney a BH 
work as a deep submergence vehicle 


support ship for the submers; 

Cliff. the charter will sone 
February 1988, after extensive modi- 
fications to the vessel for its new mil- 
itary role. Work will be completed at 
Chouest’s shipbuilding/repair facil- 
ity, North American Shipbuilding, at 
Larose, Louisiana. Modifications will 
be so extensive that the vessel will 
never return to oil patch service. This 
charter comes Only two years after 
the Laney entered the oil field sup- 
port sector offshore Louisiana. The 
ship has recently begun its last oil 
service job, a two-month charter for 
Texaco in the deepwater Green Can- 
yon area of the Gulf of Mexico off 
Louisiana. 

Anchor-handling gear will be re- 
moved from the ship, along with bulk 
tanks, winches, roller, storage reel 
and related equipment. Additional 
living quarters are being built on the 
Laney, along with a hanger for the 
submarine. A small A-frame will be 
installed on the stern to handle the 
submarine in and out of the water. 

The new electronics package on 
the ship will be extensive and include 
the first commercial $2 million Sea 
Beam seafloor mapping system, a 
multiple beam system. Previously Sea 
Beam systems have been owned only 
by the U.S. government or universi- 
ties. While the workboat finishes the 
Texaco job, prefabrication is in pro- 
gress on laboratory modules for the 
Laney necessary for the Navy charter. 

The ship will be stationed in San 


e has been 


Diving Vessel Purchased for 
Treasure Hunt/ Salvage Project 

_The Oil Endeavor, an 85-meter 
diving support vessel previously owned 
by Ocean Inchcape Ltd. and char- 
tered to Taylor Diving, New Orleans, 
has been sold to Sub-Ocean Salvors 
International, Tampa, Florida. The 
vessel is being used ina treasure hunt/ 
Salvage operation off the coast of 
Massachusetts. The expedition is try- 
ing to recover gold and other arti- 
facts from the wreck of the Republic 
which sank 88 kilometers south of 
Cape Cod in 1908 in about 90-meter 
waters. 

Sub-Ocean has renamed the ship 
the SOSJ Inspector. Project Director 
Michael Gerber said Sub-Ocean is 
currently working with Taylor Div- 
ing on this expedition in which the 
company will be searching for five 
tons of gold coins and rare book 
manuscripts believed to be on the 
Republic. jst 


Submersible Launch/ Handling 
System on Order in England 
UK-based Caley Hydraulics Ltd. 
has a contract to design and manu- 
facture a launchand recovery system 
for the U.S. Navy’s deep submer- 
gence submarine Seacliff, now capa- 
ble of diving to 6100 meters. The sys- 
tem will be installed on board Edison 
Chouest Offshore’s anchor-handling 
tug/supply vessel Laney Chouest 
which is being converted for its new 
role as a support unit for Seacliff 
(Sea Technology, August 1987, page 
62). The ship formerly supported 
sophisticated oil and gas operations 
in the Gulf of Mexico. Caley’s con- 
tract is valued at $1.9 million with 
commissioning scheduled for early 


1988. 


Fluid Energy Ltd., has also 
granted livence-manufactunng 
nights lo a shipbuilder in 


| Scottish orders for 


Diego, working for the Navy’s Sub- 
marine Development Group I. 


% 


British Gas is offering a world-wide service, 
using a vehicle known as the “INTELLIGENT 


i insi ipelines and lo- 

1G”, to inspect the insides of pipelines a 
ae probelems within 1.5 metres. The pig is car-. 
ried along a pipeline, measuring 200 to 1,200 mm 


i oduct, using a met- 
‘n diameter, by the flow of Pr 
al detection system to identify any metal loss due 
“to pitting, corrosion or mechanical damage. 


subs 

Fluid Energy Lid., recently 
relocated from Aberdeen ww 
Inverkeithing, has recenuy 
been. awarded contracts to 
design and manufacture two 
Icisure submersibles at 
Inverkeithing for Looking 
Glass Cruises Lid., of Bermuda, 


and Submarine Tours St 

Thomas Inc., of the US Virgin 
Isles. The craft will be able to 
dive to depth of 250 fcet, and 


will carry up to 250 passengers 


ata ume on underwater 
excursions around the island 


coral reefs. 


Finland. Under this agreement, 


+ three further submersibles are 


currently being built. These 
are a diver lock-out 
submersible wuh 1000 fect 
depth capability for the USSR 
Gas Ministry, and two further 
leisure submersibles destined 
for IM)SA Sub Sea Co, Lid., of 
Saipan, und the Finnish Group 
Ranua Although these craft 
are being built in Finland, a 
significant proportion of sub- 
contract engincering work and 
equipment supply is being 
undertaken by UK companics. 


Fluid Energy Ltd, East Ness 


Pier, Inverkeithing, Fife, 
Scotland KY11 1DS. 


SHIPWRECK WITH $450 
MILLION IN GOLD TO 
BE SALVAGED 


The Columbus America Discovery 
Group, a partnership of treasure 
hunters, has claimed to have found the 
wreck of the Central America, a U.S. 
Mail steamship that sank in 1857 
during a hurricane off the coast of 
South Carolina in 8,000 ft. of water. 
Aboard was a government shipment of 
gold, then valued at $1,219,189 or 
about 90¢ an ounce. Gold goes for 
about $450 an ounce today. In addi- 
tion, many of the people aboard were 
prospectors in the California Gold 
Rush and they were probably carrying 
their own gold. 

The partnership, headed up by 
Thomas Thompson, said they 
found the wreck last summer. News 
was released after they successfully 
made their claim in a U.S. District 
Court. They have been filming the 
wreck with underwater cameras and 
will use that material to draw up their 
recovery plans. Thompson said the 
salvage effort would be conducted next _ 
year and would be done by remotely 
operated vehicles. SUBNOTES has an 
unconfirmed report that the GEMINI 
ROV system will be used for the 
Tecovery, thus explaining in part the 
need to have its capabilities upgraded. 
According to the news release, sinking 
of the Central America was nearly as 
famous in the 19th Century as that of 
the Titanic in the 20th. First, 428 
people went down with the ship. 
Second, the newly minted gold coins 
from San Francisco never reached the 
New York banks and historians say 
that the failure of the gold to arrive 
prevented the banks from staving off 
the Panic of 1857, a major economic 
depression of the 19th Century. 
Thompson said he learned about the 
Central America through research 
about shipwrecks as a hobby. 
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Turtle Dives Deep 


“umpenwaren U.S.A.” CUOL, 10.2100) 

By Joy Waldron Murphy TA 
r the 

Aieastie rests on the ocean ela i mfortably 


ic Rise. At 8,000 feet, the s 
within ts Imitation — its steel rig ape eneg 
absorb the pressure of another 2,000 feet. lentist thal 
already 15 hours along, At a word from the al samples 
submarine commander inspects the biologic sawcrms 
gathered for university een large ‘tu 
clustered in a hot t. The jo lone. 
He prepares for ‘asec, Power on. Slow roi ide ae 
The ship starts upward, and shudders to a whe 
Pulling against the one-and-a-half-knot current, ible | 
vessel is jammed under a cliff — the worst poss | 
mishap for a submarine. y ae 
Overcoming a power loss is relatively simple — ail the, 
commander would have to do is jettison selective cargo, 
and become positively buoyant. The craft would then: 
rise to the surface by itself. But here under the cliff, the 
Situation is far more dangerous. Under the intense | 
ambient pressure, no Person can go out and disentangle | 
the sub. “Driving” forward and back might work, but | 
could wedge it even tighter. If the bottom currents 
overcome the sub’s own power. me | 
The last option remaining is to use the manipulators. 
The very same technological arms that scooped up 
tubeworms with delicate Sensibilities will now be sent 
out to employ their utmost strength. Perhaps by 
maneuvering the manipulators between the vessel and 
the cliff the commander can push the submarine out and | 


Say you go into under a cliff and lose power, and you’re 
unable to get free. Or you can get entangled in cables, 
There are a lot of things we can do — a lot of things 
we'll try, and we can release systems to try to pull free. 
But that’s the worst fear we have. } 

“We don’t worry about power failures, because the 
vehicle is designed with redundant backup systems. In 
any case, if the power fails, we can release weight and 
become Positively buoyant. There’s a priority of 
release: selective weights, manipulators. Lastly we can 
release our batteries — 6,000 pounds.” 

Commissioned in Dececember 1968, Turtle is one of a 


submarines 
helicopters, as well as other submarines. , : 

When not on military business, its secondary purpose 
is underwater research. In that role, a scientist may 
to collect data 
essential for a research project, and Benedict ai. his 
Crew pilot the craft. , 

“We collect Samples for the scientist on board,” he 


ment Group One, based in San Diego, Calif., where the 
Navy's deep submergence vehicles are coordinated for 


on the surface support , 'S) 
10 enlisted lavites tasks, chiefly as electra? al 
perirnists’ mates. All rotate aboard the submai® WW 4 
machinists’ t tually qualify as copilot and pilot, “ N 
order to rand its sister ship, Sea Cliff, were p a 
Navy on the same date in 1970, in response tor 
by tne need for small research vehiclés, Turton | 
N eautelals with Navy crew members off Woods Hole ( 
Mass prior to going to San Diego and joining Subn® 
Hae Development Group One. ‘ ay. ; | 
Both Sea Cliff and Turtle were 6,500-foo submerst.. 
jes, In 1980 Turtle was converted to 10,000 feet, at 
bles. 1 Jand Naval Shipyard in Vallejo, Calig. Sea 
Mare a8 converted to a deep submergence Vehicle, 
Clif hts ships are now assigned to a group in San Diego 
and Deep Submergence Rescue Vehicles (DsRy). 
rep antes submarines, Mystic and Avalon, belong to 


“DSRV and are capable of diving to 5,000 feet. 


A submarine able to descend to 20,000 feet is capable 


of exploring 98 percent of the ocean. With a limit of 


Turtle can reach only 25 percent of the 
ioeid floor — still, an area larger than the surface of 


"Working: in the “Pacific Turtle has made deploy- 
ments off Hawaii on military targets (as well as 
supporting the scientific community. In ’83, the sub 
brought up a cold-water pipe in an ocean thermal- 
energy conversion project. “The pipe sits on the bottom! 
and had to be cut free to go to the surface, Benedict! 


visiting an unknown planet. Maybe somebody has been | 
down there in another vehicle, but in most places that’s | 


jen we do a shallower dive, 1,500 feet or less, ; 
there's usually a lot of fish. But deeper, it’s a desert. At! 
ine ths there’s not a whole lot of marine life, 
€sS you happen to be diving around hydrothermal | 


vents. There are coloni 
deeper.” Onies of tube worms at 6,000 feet and 


can turn Pa an extremely maneuverable vehicle that 
underwater cu erees on the spot. “What limits us is the 
oe a €r currents,” Benedict Said. “‘We can only do a 
were 0 a Anot-and-a-half, If the current is the same, 
it prety, Much Manipulated by the current. When 


We sit on the bottom a f ; 
we're not affected,” nd work with oan HELNAEU DS, 


= € recent 

Cal system Converting from lead acid b i 

i tetacure, atteries to silver 

for poatteries. The changeover tripled our capabilities 
emaining underwater. In the past we could stay 

“ TS, Now if necessary we can stay 30. 

We installeq new manipulators. We now have all 


Kinds of tools 
salvage recove to perform underwater cable-cutting, 


Manipulator calieg 


Ty, Gab Sampling. We got anew 
— Western Space Marine — 
at forcefeeds the sensation back into er hand. The 


ig tea 


ardest Part about learni ‘ wy a 
Ting to use manipulators was 
that they had no Sense of tpbcke If you ane trying to; ss5 4 


Pick up something delicate, it was risky, because you 


Could look out the Window and watch the manipulator 


pct it, but you Couldn’t feel whether it was touching it 


ly or Crunching it. With the WSM, you have a 
of er sel Your hand, In 10 minutes { Was doing 
atything." Ty st could doe aa 


.* 


indows are im} 
Wi: hyperbaric chambes ures in diving bells 


Ts. They serve as view- 
undersea explorers and allow 


; ing ports for 
direct Monitoring of 

Because these Lord by 
pressure, their need to 


these windows. Ac 


Recently, the 
~~ & New York City- 


} Occupancy,” 
lines for design, fabrication, “InEDS 


NAV SYSTEM 

FOR MANNED SUBS 

Oceano Instruments, USA, Inc. has 
designed the LBL PC1 acoustic 
Navigation package for manned 
submersibles_involved in research and 
Survey operations. Features include 
waypoint navigation, line tracking, 
target display, range/bearing to the 
target, navigation data logging/replay 
and RS232 or GPIB interface to 
acoustic ranging systems. Written on 
and for AT type PCs, the LBL PC1 
also has provision for multiple video 
monitors and track plotting. 

Complete submersible navigation 
packages, including the LBL PC1, AT 
type computers, RMI101 Acoustic 
Rangemeter, AM121 Acoustic Module 
and cabling are all available from 
Ocean for lease or purchase. 
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medical personnel, 


, .In the construction of 
mitiStengine eeu ERA Male. clear viewing and can 
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Hyperbaric Chambers 


By Cari Boyer Y“0eRwarzr ; 
ve 


Pressure vessels,” he says. “But, unlike pressure 

vessels used in industry, they have special require- 

ments. These pressure vessels are intended to house 
.. People and they must have windows.” ‘ 

Diving bells need windows because without them 
undersea exploration would be limited. A full range of 
view would not be provided for exploring aquanauts, 
and television cameras — often used to supply visual 

- documentation of underwater exploration — are subject 
_ to malfunctions. } 

Hyperbaric chambers, used to treat decompression 

sickness and other medical problems requiring high 
. pressure oxygenated air, also need windows for medical 
_ personnel to view the patients. : . | 

“In both cases,” says Goldstein, ‘‘windows could 
become the weak point in the integrity of the vessel.”  { 

For that reason, ASME’s report discusses “the special 
problem of these windows.”’ é 

“Each window must be individually certified through- 
‘out its various stages of manufacture and installation,” 
says Goldstein. “Certification of material, fabrication, 
design, pressure testing, and handling are all required. 
Each window must be identified with the suppliers’ 
certifications.” > |.  ~ if ; 

The ASME report also defines materials composition, 
window seals, window seats, installation, pressure 

_ testing and window geometry. ; Mei3 ; 
- “Specific window shapes and sizes are approved,” 


"submitted for future incorporation into the standard.” 
For more information, contact: ASME, 345 E. 47th St., 

.- New York, NY 10017; or, ASME, Suite 216, 1825 K St. 

“> N.W., Washington, D.C. 20006. aie ys 21 a ace 


Seawater Hydraulic Tool System _ 
Se Se ee See 


The first seawater hydraulic multi-function tool system 
ever developed far Navy divers has been approved for 
Navy use by the Naval Sea Systems Command. The 
acceptance marks the culmination of a major 10-year 


research and development effort by the Naval Givil’ 


Engineering Laboratory (NCEL), Port Hueneme, CA. 
By developing the system, the Laboratory's Ocean 
Systems Division has provided practical, custom-de- 
signed tools to meet specific divers’ needs. The system 
consists of several subsystems: (1) a self-contained 
power supply, (2) portable band saw, (3) rotary disc 
grinder, (4) rotary impact wrench/drill, and (5) rock drill. 
Three systems will be delivered to Navy Underwater 
Construction Teams early next year. A revolutionary 
underwater hydraulic motor that uses sea water in- 
Stead of oil as the working fluid was the first component 
to be developed. Sea water hydraulics offer many 


_ Says Goldstein. “But other, non-standard shapes may be 


advantages over oil, such as no environmental pollu- ae 


tion, dramatic reduction of tool maintenance require- 
ments, and elimination of fire hazards and slippery oil | 
on decks. Perhaps the biggest advantages aposenee * 
a | 


CEs 
qi Te has| 


hanced equipment capabilities. There is no need for 
return hose and less pump power is require 
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research divers have found that reduced back pres- sew 


sure gives them the ability to work at greater dep 
They also learned that the more flexible single 
system was easier to handle 
and surge were red 
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aged NTR yn eA WAT ed 
Sub-Igloo Added To Epco 
ier tnt etd Ca wa ope 


in Walt Disney World’s etal struts. 
in-diameter acrylic sphere perciec cr rover, the 


Looking very much like some type 
Sub-Tenb habitat was actually constructed seas seafloor safety and a 
exploration of the nearly as cold and forbi depth of 60 feet during 


Dr. 
world of the winter polar seas. Designed by 
Joseph MacInnis for studies of human CE edd 
under grueling conditions, Sub-Igloo was install e 
Resolute Bay, Canada, in November 1972. Working 
the perpetual darkness of the artic winter, the 
expedition members had to cut through three feet of 
ice to lower the components of the habitat to the 
seafloor, where it was assembled by divers at a 
depth of 35 feet. ~ , 


ration 


ALL ap eanRe p 


’ Air temperatures during the expedition dropped as 
_ low as -45 degrees F, with a windchill factor of -80 From 1975 aa Es 
degrees F. Water temperature was a sub-freezing Living Seas, Su 


28.5 degrees F, Under these conditions a drysuit 
failure or other accidental exposure could lead to 
death in under five minutes. In five days, over 200 
dives were completed. Doug Elsey, the project 
engineer, wrote that “the structure, as an observa- 
tion;cannot be surpassed. The diver has a complete 
=4nd panoramic view of the environment.” .. 
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NATIONAL GEOGRAPHIC USES RSL SUBMARINES TO DOCUMENT CAYMAN'S 
DEEP REEFS 


A twelve man photographic and technical team will be in the 
Cayman Islands for the month of October filming the island's 
deep reef slope between 100 and 1000 feet. 


The National Geographic photographic staff is headed by Emory 


Kristof, who is responsible for NGS's underwater photography 
beyond the range of SCUBA. Mr. Kristof will be using 
RESEARCH SUBMERSIBLES LTD'S PC 1802 and PC 1203 submarines 


west wall of Grand Cayman down to a depth 
of 1000 feet. The submarine will be equipped with internal: 
and external 35mm still cameras and Benthos strobes, plus an; 
array of video cameras. Video films gathered during this. 
expedition will be used in the production of a new series of' 
short 3-D films that will be produced by National Geographic’ 
for museums and special exhibitions. The stereo cameras for! 
this portion of the project were developed by Deep Sea Power 
and Light of San Diego. Additionally, the submarines will be 
equipped with a macro/hybrid 35 mm still camera with a 
macro lens combined with a video camera which was developed 
by National Geographic. 


to photograph the 


National Geographic photographer, David Doubilet will be 
respondsible for the underwater photography done on SCUBA and 
the photography done with National Geographics modified Sea 
Rover ROV that will also be equipped with a macro /hybrid 
camera In addition to its standard onboard video. 


this expedition will be used in the 
National Geographic magazine 


be dedicated entirely to the World's Oceans. The 

feature will comprise a section in its own right 
unique place the intermediate range marine 
life occupies in the oceanic food chain. While the 
development of SCUBA diving has permitted scientists to 
explore and study the shallow reefs down to depths of 120 
feet and dredge nets have scoured the abyssal plains that 
stretch sut below 1000 feet to collect marine life, the 
vertical or near vertical cliff configuration of the deep 
reef wall has hindered the study of this intermediate region 
of the ocean's reefs. The development of small submarines, 
like those operated in Grand Cayman by Research Submersibles 
Ltd have paved the way for scientists and the general public 
to study and explore the abundant and diverse marine life 
that abound in this region. Dr. Eugenie Clark, who has 
visited Cayman seven times in the last year to study Six-gill 
sharks from RSL submarines will write the article on Cayman. 
Other articles to be included in the 1988 special edition on 


The photography from 
October 1988 Special Edition of 


that will 
Cayman Wall 
because of the 


Oceans are: mid-water marine life studies undertaken by 
Harbor Branch Foundation: PROJECT BEBE: the deep ocean 
studies being under-taken by NGS and NOAA off Bermuda and 
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Submarines for Sale: 
Run Silent, Run Cheap 


Looking for a used submarine? Soto gauge. Sales of submarines to tour- 
le. 


are hundreds of other 

Seaforth Holdings Ltd. found that 
out when it (ook oul an advertisement 
in May in The New York Times, with 
the headline, “Submarine for sale.” 
The ship-repair company wanted to 
sell two aitack submarines that it had 
bought from the British Royal Navy. 

“From the response, it would ap- 
pear that there ts quite a large mar- 
ket for leisure submarines,” said 
Peter J. Dunn, marketing and de- 
fense director at Seaforth, which is 
based in Liverpool, Engiand. 

The comnuny said it has been bes- 
eiged by potential buyers, from tour- 
ist attractions (o individuals to for- 
eign navies, although it has not yet 
sold the submarines. 

“There's a fantastic interest in sub- 
marines throughout the world and 
right across America,” Mr. Dunn 
said. “There's really a fas vation 
with them, a lot of it from BK .0d 
dreams.” 
‘Competition Is Fierce’ 

Seaforth is one of a number of 
small companies around the world 
that design, build, refit, operate and 
lease submarines. The size and capa- 
bilities of the vessels range from 
decommissioned military subma- 
Tines to vessels made of transparent 
acrylic plastic. The submarines are 
used by lourist attractions and busi- 
nesses, as well as foreign navies. 

“Fe competition is fierce,’ said 
André Galerne, owner and president 
of International Underwater Contrac- 
tors Inc, in New York, which leases 
submarines for research purposes. 

The size of the industry is difficult 


ist attractions and research concerns 
are the most visible. Yet there is a 
substantial military market for some 
companies, although it is veiled in se- 
‘érety. Severaf companies slide (rom 
market to market, using similar tech- 
nology both to take tourists beneath 
Caribbean waters and to provide a 
Navy with a mine-laying weapon. 
“There are a variety of military ap- 
plications for the smaller subma- 
ines,” said W. Stan Angrove, general 
manager of Fluid Energy Ltd., of In- 
verkeithing, Scotland, a company 
that makes submarines. 
From Oil to Tourists 
The industry’s recent success in the 
lourist market was spawned in part 
by a past failure in the business mar- 
ket. The smaller submamnes were 
frequently used during the 1970's and 
early 1980's for deep-sea exploration 
by the ol companies. But the sharp 
fall in off prices climinated the de- 
mand for many submarines, so the 
technicians and engineers who oper- 
ated the vessels began searching for 
new uses. 


“With the fall in the price of oil," 
said Dr. Andreas B. Rechnitzer, vice 
President of Viking Oceunographics 
in. San Diego, “companies could get 
Started in (he business buying a sub- 
marine at 10 cents on the dollar."* 

The submarine companies were re- 
luctant to discluse financial informa- 
lion, but most of them indicated that 
the business was profitable. “It gives 
us bread and buiter — and jam,” Mr. 
Angrove saia. 

The cost of leasing or buying sub- 
marines varies depending on the type 
of vessel. For example, a leisure sub- 
marine, a smaller ship for carrying 

tourists, costs a minimum of $2 mil~ 
lion to $5 million. A military subma- 
rine, such as the ones being sold by 
Seaforth, costs at least $1) million, 
not including potential refurbishment 
of the vessel, such as removing the 
equipment that fires torpedoes. * F 
AGrowthArea 


Research Submersibies Lid., for 
example, began business In 1983 at 
Grand Cayman Island in the Carib- 
bean with one refurbished submarine 
that |t bought from an oil company. 
The company now makes about 30 | 
dives a week with its four ships. For 
$250 each. two persons can take a 
dive to about 800 feet, lasting a lItthé 
more than an hour. The company also ~ 
leases ts submannes for academic 
and commercial research. | 

“Most people get very excited that 
they've done something so strange,” _ 
said M. Christine RoseSmyth, a ma- | 
rine ecologist at the company. 

The Sub Aquatics Development — 
Corporation of Vancouver, British Co- 
Jumbia, was the first company to de- — 
sign and deploy new submarines for — 
public underwater excursions, start- | 
Ing at Grand Cayman. The compan: | 
was begun in 1983 by Dennis R. Hu: i 
who, until (hat year, did survey in- 
spection for large ot! companies. 

Sub Aquatics has rapidly grown, © 
with revenue rising from $1.2 million _ 
last year to an expected $6 million 
this year. By the end of the year, the. 
company expects to have four sub- 
marines operating in various resort 
locations, including St Thomas and ~ 
Hawaii. The submarines carry pas- j 
sengers on hourlong trips to a depth ~ 
of 150 fect, charging $48 foradayvoy- _ 
age and $56 for one at night. 4 
Lucrative Military Market 


Despite the growth of the tourist 
market, the military market appeurs 
to remain quite lucrative, although 
few in the industry are willing pro- 
vide details. The smaller companies 
often deal with countries that are un- 
able to build their own submarines, 
such as Thailand and Malaysia, in- 
dustry officials said. 

Nations that have difficulty obtain 
ing military technology ause of 
Iegal restrictions have approached 
almost every type of company that 
manufactures submarines, industry 
officials said. Several companies, in- 
cluding Seaforth, said they had been 
contracted in the past few months by 
People who claim to represent the 
Iranian Government. 

Some of the companies h: 
been approached by private 
di industry offi 
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OTA Report Dashes Hopes fo 
‘Quick’ Seafloor Mining Profits 
A new report issued by the C 
gressional Office of Technolo a 
sessment cites a host of wont s i 
met before progress in seabed mini : 
can be made. The oceans harbor i 
near-terms bonanza ; 


za OF panacea fo 
the U.S. mineral industry, aedrdiny 
to the OTA’s Exploring the Nation's 


Ocean Frontier. The report said pro- 
8ress would require continued, focused 
government commitment to ocean 
exploration, a resolution of the sea- 
floor mapping data classification con- 
troversy, an improved minerals mar- 
ket, and even new legislation. 
Ocean mining pioneer John E, 
Flipse criticized the report, saying: 
“It could have been lifted from copies 
of papers I have published and spe- 
eches I have given over the past five 


years.” Flipse, who is associate dean 
of engineering at Texas A&M Uni- 
versity and the National Advisory 
Committee on Oceans & Atmosphere’s 
last chairman, also noted the report’s 
lack of emphasis on the inevitable 
need for these strategic and economic 
resources. 

Stories of deep-sea mineral wealth 
flourished in the post-World War II 
world of expanding minerals markets 
and unprecedented oceanographic ac- 
tivity, says OTA. Excitement over 
manganese nodules in the 1960s, poly- 
metallic sulfides at deep-sea vent sites 
in the 1970s, and cobalt crusts in the 
1980s maintained enthusiasm for ma- 
rine minerals. 

However, according to OTA, the 
economic prospect is bleak for most 
seabed mining without assurance that 
the federal government will actively 
support ocean exploration and pro- 
vide a statutory framework to encou- 
rage private development of seabed 
minerals. In the short term, it will not 
be the exotic deep sea minerals— 
such as cobalt crusts that pave sea- 
mounts 900 meters below the surface 
or polymetallic sulfides at the volcan- 
ically active spreading zones—that 
will attract investme 
incUStry arate ey 

13%. 8% yi a ve 


nt. from US. : 


fey 


soaseeat Ore minerals may be 

’ © mine with existing dred- 
ging technology. OTA identifies a 
few specific areas of promise for this 
mining: Alaska for gold and precious 
metals, the East Coast between New 
Jersey and Florida for Utanium, off- 
shore Georgia and North Carolina 
for phosphorite, and southern Oregon 
for chromite sands. 

The report examines U.S. ocean re- 
sources of titanium, phosphorite, sand 
and gravel, gold, cobalt, manganese, 
copper, zinc, platinum, and associated 
minerals in relation to other world 
supplies. The U.S. imports 80 to 
100% of some “strategic” and “criti- 
cal” minerals, primarily from coun- 
tries that may not always be reliable 
suppliers—such as the Republic of 
South Africa, the Soviet Union. Zim- 
babwe, Zaire, Zambia, China. Tur- 
key, and Yugoslavia. Although min- 
ererals within the EEZ might have a 
dim future during normal periods. an 
understanding of their location, ex- 
tent, and availability could provide 
an important cushion under emer- 
gency conditions. Meanwhile, OTA 
points out that only a fraction of our 
EEZ has been directly sampled for 
minerals. Yet the sketchy informa- 
tion collected so far indicates—given 
today’s minerals markets—that off- 

shore U.S. sources are not economic 
to mine. 

Currently, more than 10 federal 
agencies have some jurisdiction over 
the EEZ. So far, NOAA and the U.S. 
Geological Survey have taken the 
lead in exploration and mapping. 
The administraion plans a “joint EEZ 
Office” to mesh research within these 
two agencies but no new money to 
fund such an office is expected. These 
budgetary constraints, as well as class- 
ification restraints imposed by the 
Department of Defense, make the 
future of these efforts uncertain, says 
OTA. mgt 
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Offshore Sand Builds and 
Maintains Long Island Beaches 

The offshore inner continental shelf 
contributes a significant portion of 
the sand and sediment that natural 
processes use to help maintain bar- 
rier beaches along the southern shore 
of Long Island, New York, a U.S. 
Geological Survey scientist said re- 
cently. 

S. Jeffress Williams said this recent 
finding could mean that offshore 
mining of sand or minerals on the 
shelf too close to shore might disrupt 
these natural processes and endanger 
the barrier beaches as well as the 

mainland beaches, causing them to 
erode even more than they are. 

The new understanding of how the 
barrier beaches are maintained also 
can be useful to engineers designing 
and erecting structures along the coast, 
Williams told a scientific conference 
in New Orleans. 

Williams, a geologist at the USGS 
National Center in Reston, Virginia, - 
presented to the Coastal Sediments 
87 symposium a report he prepared 
with E.P. Meisburger of the U.S. 

Army Corps of Engineers, Water- 
ways Experiment Station, Coastal 
Engineering Research Center in Vicks- 
burg, Mississippi. The symposium 
was sponsored by the American So- 
ciety of Civil Engineers. 


aH Cuno prele+MERALO 
*--Tranian subs _ 
Hacr ray, “ova SCoTBA) © 
uft!’~WASHINGTON (AP) — Iran is 
planning to launch remote-con- 
trolled explosives-laden submarines 
against the U.S. presence in the — 
Persian Gulf, an Iranian opposition. 
gtoup said Friday. eee 
— WeeThe 5.5-metr i 
craft are a 
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jon (DOT) reporte 

t of Transportation f 4 
ihe Paty 10 edition of the seta Regs Hi pa, 

26027) about the problem of Luxfer 

£6498) cylinder cracking. 
“Cylinders ma 
fel by Luxfer USA, Ltd., 
Specification 3AL (CFR 176.46) 
during service which 0 ave 
eae ache punts of ‘this notice is to inform all 


(TT ose 
Ae cas (bak possbss DOT 3AL cylinders of the problem, 


* that 
tify those cylinders at risk, to suggest steps 
Cae bs Caan minimize risks, and to request 
comments concerning the extent of the problem and how 
to resolve it.’” Shik 1) ' 
Professional Scuba Inspectors (PSI), of Seattle, 
Wash., have been addressing the problem for nearly two 
years, according to PSI spokesman Bill High. ‘‘We know 
how to locate the cracks that progress up two threads, 
which is the rejection limit set by Luxfer,” says High. 
. “And we have found some.” af 
In the Federal Register, DOT makes the following - 
points: : = 
C Up to one percent of high lead content aluminum 
alloy tapered thread cylinders have cracked to date. 
O Nearly 0.1 percent of high lead straight thread 
cylinders have leaked or cracked. 
O To date, only 0.002 percent of low-lead, straight- 
thread cylinders have cracked. However, DOT believes 


this statistic under-represents the extent of the cracking - 


and leakage problem. ' 

O It’s anticipated that the frequency of cracks and 
leakage will increase with the length of time these 
cylinders are in service. - : ; RES 

O Typical 3AL cylinders (6351), 3,000 psi, or less, fail 
by leakage, not by bursting. : 


O Only DOT 3AL (SP6498, E6498) cylinders made by - 


Luxfer of alloy 6351 have been reported as having 
leaked or cracked. Other manufacturers of DOT 3AL 
6351 cylinders using different manvfacturing methods 
have reported no leaks or cracks in more than one 


ANSI Publishes New 
nuvokAwarta  VSA.” (198% 


Scuba Gear Standar S 

Two new American National Standards just 
published by the American National Standard 
Institute (ANSI) are intended to help ensure the 
safety and reliability of scuba diving breathing 
apparatus. 

They provide design and minimum performance 
requirements for hose assemblies used on the 
equipment. : 

ANSI Z86.7.1-1987 applies to low-pressure hoses 
used on breathing demand regulators that control 
the air supply. 1% 

ANSI Z86.7.2-1987 gives criteria for high-pres- 
sure hoses used on submersible pressure gauges 
that measure and indicate the level of air in the 
compressed air tanks. 

Specifications for materials, design, and per- 
formance are given in the standards. 

They call for hose fittings to be made of 
materials, such as brass, that will resist seawater 
corrosion. Also required are hose assemblies that 
are free of toxic substances and disagreeable or 
distasteful odors. 

Minimum performance requirements are pro- 
vided for hose flexibility and tensile strength, and 
resistance to leakage, rupture under pressure, and 
temperature extremes. 
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Ate linders of the cracking problem. 
“We believe our inspecto 
VCI and can ae 
s High. “ ; 3 
aay8 einer, the crack nie aaa oe 
without causing tank owners fe josions are likely. The 
phere is no evidence that explosiO’= © ice and 
vast majority of 3AL tanks will remain in service 
prove Te eee : dives He ISA. wil replace any 

Accor ’ ae 
cracked tanks found. “‘Luxfer has been most ree 
share information with PSI about the sma Pere 
of scuba tanks found with cracks, High says. CCl 

“For the next several years, aS part of eens 
quality inspectors must examine each Luxfer cy. 

ifically for neck cracks.” rghit pay $52 
teantines PSI has developed a sticker suitable for 
affixing to the cylinder shoulder to indicate this special 
inspection has been done, says High. : 

“The sticker does not replace the many brands of VCI 
stickers now in use. It is an additional step necessary In 
light of the government report,” he says. “Fill station 
operators need not guess whether the last VCI included 
a careful view of the threads and inner shoulder area. 
The new, bold PSI Crack Inspection Sticker gives 
assurance to fill station personnel and customers.” 

High says PSI will have the stickers available in mid- 
August. They’re priced at $16 per 100. 

For more information, contact: PSI, 6531 N.E. 198th 
St., Seattle, WA 98155. ©: : 


Guidelines for the sampling of production 
batches and for quality assurance are given to aid 
manufacturers in ensuring that their products 
comply with the standards. 

ANSI-Accredited Standards Committee on 
Underwater Safety, Z86, developed the standards 
and submitted them to the Institute for approval. 
The Diving Equipment Manufacturers Association 
serves as committee secretariat. 

Copies are available from ANSI’s sales depart- 
ment at $7 each: American National Standard for 
Underwater Safety-Low-Pressure Hose Assem- 
blies Connecting First and Second Stages on Scuba 
iiving Regulators, ANSI Z86.7.1-1987. 

American National Standard for Underwater 
Safety—High-Pressure Hose Assemblies Used on 
Submersible Pressure Gauges for Scuba Diving, 
ANSI Z86.7.-1987. ; 

. The American National Standards Institute — 
coordinates the development of voluntary national 
standards, approves American National S 7 
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cay atau da 
Potted by X-ray, some doc. 
tors suspect that whatever caveat 
might also be damaging other tis. 
sues that are harder to i : 
nagging wo nspect. This 
foun Hed rry turns out to be well- 

Last year, 21 North Sea dive 
had their brains scanned by eis 
ar-magnetic-resonance imaging 
€quipment in Norway. The results, 
which have just been reported, show 
that some of the divers who were 
apparently healthy had areas of 
brain damage similar to those found 
in stroke - victims. Neurological 
examinations and tests of memory 
and reactions also suggest subtle 
damage. 

Too few tests have been done to 
tell how widespread such damage 
may be, but the tests provide some 
support for the anecdotal claims of. 
divers — and their wives — that 
diving causes personality changes. 

Ian Calder, a pathologist at the 
London Hospital in Britain, carries 
out detailed post-mortem examina- 
tions of divers whenever he can. So 
far, he has found that men who 
regularly dived to depths of more 
than 50 metres. have characteristic | 
abnormalities in the spinal cord. ; 
The fatty coating surrounding nerve ' 
fibres is depleted, probably because 
the flow of blood to the damaged 
area has been impaired. i : 

* It may be that “‘over-capacity”’ in 
the nervous systems of younger 
people (when part_of the system is 
damaged, another can take over) 
means that such damage does not 
produce symptoms that can be de- 
tected by routine examinations. 
Perhaps symptoms will start to 
emerge when divers reach their 50s. 

The handful of medical research- 
ers who study deep-sea divers want 
more research rather than a change 
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._100 cautious an a roach would | 
Interfere with the eeryice diveral 
Provide to the offshore oil industry. 
Inspection and maintenance are 
needed to ensure the safety of un- 
derwater Structures and, as deeper 
oil fields are developed, it is likely 
that divers will be required to go to 
greater depths. Divers themselves 
are not eager to see any changes 


that would endanger their well-paid 


livelihood, Since the drop in the 
Price of oil, unemployment among 
divers hasbeenhigh. - | 

One day the solution might be to 
replace divers with underwater 


‘robots. Remotely operated under- 


water vehicles (ROVs) with video-. 


,cameras and recorders are used for 
some inspection jobs, but they are 


not yet clever enough to do fiddly 
maintenance and construction 
work. 

ROVs have a depressingly high 
mortality rate. If they become en- 
tangled in an underwater structure 
it often takes a diver to rescue 
them. Since the replacement cost of 
even the simplest ROV is about 
$160,000 (U.S.), human workers are 
far cheaper, at least in the short 
ROTI: Vee he z 
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Hyco Submersibles 

The directors of Hyco Submersibles 
Ltd. have announced the appointment of 
Mr. Chris Metcalfe as Managing Di- 
rector. Hyco Submersibles Ltd. (former- 
ly International Hydrodynamics Co.. 
Ltd.) of Vancouver, B.C., Canada, 
design and produce manned and unman- 
ned subsea vehicles for a variety of 
commercial, military and educational 
markets. Hyco has been building the 
famous ‘Pisces’ class of submersible since 
1964. 

For more: information contact Hyco 
Submersibles Ltd., 126 Garden Ave.. 
Lions Gate Business Park. North Van- 
couver, B.C.. V7P 3H2. (604) 980-5111. 
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Atlantis III Launched 


in Vancouver 
‘This is the worst part for me,’ Dennis 


Hurd, president of Sub Aquatics De- 
velopment Corporation Ltd., comment- 
ed as his newest baby, the A/lantis [1] 
Passenger submarine, hung suspended 
from two crane hooks. “Subs are happiest 
under water. They're not meant to fly.” 


On April 10th, the third and largest 


submarine in the Aslantis fleet. capable 
of carrying 48 Passengers to a depth of 


150 feet, was launched from its manu- 


facturing site in Vancouver, British 
Columbia. 


Since 1985, Hurd’s company has 


deployed two 50-foot-long A t/antis series 
submarines to ply 150 feet beneath the 
waves off the shores of the Caribbean 


Cayman Islands and Barbados. West 
Indies. Thus far, the 28-passenger vessels 
have taken more than 50,000 passengers 
on 2,500 dives to explore reefs, sealife 


and even a shipwreck or two. Atlantis II] 


is destined for St. Thomas in the U.S. 


Virgin Islands. 


At 65 feet in length, Adlantis II] is 


sleeker, more serious looking than her 
sister ships. (You may have seen A /¢/anris 


// on display at Expo 86). The craft are 
manned by two crew members, a pilot 


and a tour guide. 


Submarines may not be meant to fly. 
but the cockpit and the cabin area look 
more aeronautical than nautical. In fact. 
the sub performs much like a helicopter 
underwater, with hovering capabilities 
provided by its five electric thrusters: two 
vertical, two horizontal and one situated 
at the bow. : 

Divers, purists by nature. haven't 
exactly welcomed the subs with open 
minds. 

‘A Disneyland gimmick.’ is the usual 
comment. But they sing a different tune 
after a ride in one. according to Hurd. 

‘A diver has the advantage of being 
able to reach out and touch things.’ 


concedes Hurd. He and his design 
partners are all experienced industrial 
divers who still actively sport-dive. 
‘Certainly the sub doesn’t replace 
actually being in the water. 

‘But a diver can only stay down at 150 
feet for four minutes. How muchcan you — 
see or touch in that time? Divers really 
enjoy beingabletositincomfortandtalk 
to their friends as they cruisealongat ISO 
joked bcos lal ins K Pky 
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free interchange of 

Sign, Operations, 
techniques, and materials in Order to further the Safe and 
Peaceful progress of man into the deep oceans. 


Requests for information or contributions to this Newsletter may be 
addressed to: 


Robert K. R, Worthington or Donald E. Saner 


President & Editor, Dspa Sec'y/Treasurer, DSPA 
3005 Curie'St, 9182 Newmont Drive 
San Deo. WC 92122 San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to memdership or DSPA insignia items may be 
addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Ave. 

San Diego, CA 92117 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 
ee COMMENTS 


ues & resses--Don Saner asked that I remind all hands who have 
roP yer es dues for 1988 to please remit $10 US for USA or Canada 
addresses or $15 US for overseas addresses, Also, send any address 
ct nges. He swears that the revised address Vast? as in process of 

D 1g Prepared and will be mailed to all paid Members in the near 
ire. It seems that we delete about as many old Members each year 
etting to pay dues as we gain new Members. Eventually. 
to wonder why they aren't hearing from us. | ee bipee ss. 
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ePCSGee sean. 45F Ss aalvitaAgea +#viosy +3 #P AGS) & =a 
J Paalbite dis ids. J have written to the Commandant, — Ht 
information and offering our assistance) gnhthonmulics ta 
s for licensing Elan WNemenwne cna ae | 
on et Wek tens top) of) such requirementsyto small 
bmersibles. To de I have not received ae 
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Wie c 
R. K. R. V/orthington 
3005 Curie St. 
San Diego, Ca. 92122 4 


12 January 1988 


Commandant, USCG 
Headquarters 

2100 Second Street N.W. 
Washington, DC 20593 


Sabie g 

As President of the Deep Submersible Pilots As 
I will greatly appreciate being informed of Ru 
already established or in prospect regarding licens 
pecti8n of operators and submersible vehicles for underwater 
and tourist observation activities. 


sociation (DSPA), 
les and Regulations 
ing and 1ns- 


research, work, 


Most deep submersible vehicles carry one to four persons and are 
transported by and operate from relatively small surface support 
vessels regulated by normal rules for surface ships. In the past, 
there has been little need or justification for licensing of these 
operators and submersibles other than insuring their safe design 
and construction by classification agencies. The advent of "tourist 
submarine activity and construction of somewhat larger passenger 
carrying submersibles for that purpose introduces justification Ee 


a measure of control. 


It is the DSPA's concern that reasonable application of Rules and 
Regulations be established to insure safe operating parameters for 
these tourist operations without unnecessary interference with the 
other areas of research and commercial operations of small deep 
submersibles. We wish also to express strong opposition to any 
Droadapplication of surface vessel licensing ,equmecnenvs=to as ae 
operators of tourist submersibles. Such requirements should be 


involved in such operations. ae a 
ussion 


The DSPA is eager to assist in consultation, dise 
> 


and review of proposed Rules and Regulations. We 
in publishing to our membership the information y 
ning application of existing Rules and Regulat 


pective new procedures. es 
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The Ass'n for Unmanned Vehicle Systems (AUVS) Annual § ‘ 
— - = s ymposium 
will be held in San Diego June 6- » 1988. At their request, we 
have given them our Southern California members mailing list.’ if 


any other member is interested, I will furnish information on request. 


DSV_SEACLIFF Change of Command Ceremony on 4 December 1987 was atten- 


ded by several DSPA members. Lt. Bruce Bossard was relieved by LCdr 


Michael Popovich. 


DSPA Pilot's Dive Lo =-Sorry to say} not much progress is being made. 


Will Forman took over this Project by default. After some wheel spin- 


ning, a loose-leaf format was settled on. Now, seeing that a bound, 
numbered pages, detailed dive log is required in some areas, we are 


in a quandary again, Should we try to confirm to all known require- 


ments, or should we keep it simple? Send your comments, suggestions, 


examples, preferences, Or whatever to Will Forman. Maybe you don't 
think the project 1S worthwhile, Say so! 


DSPA Monthly lunch meetings were held as follows; 


tl December 1987--12 Members and 1 guest present. 
This was a special meeting to celebrate the arrival of ATLANTIS II/ 


ALVIN at San Diego. Dudley Foster, ALVIN Senior Pilot, was the guest 
of honor and speaker. He described their operations in "87 from the 
Catalina Basin off California to Hawaii, where dives were made in the 
Loihi Seamount area, From there, they proceeded to operate off Guam 
and Saipan in the Marianas Basom. Thence to Tokyo for a busy schedule 
of distinguished visitorsand a very impressive visit to JAMSTEC. 9 "A 
6600 m. follow-on to SHINKAI 2000 was observed under construction. | 
The next stop was Astoria, Oregon, for dives on the Gorda Ridge and 
in the Straits of Juan de Fuca, then back to the Catalina Basin an 
San Diego. 

Basin, Guaymas Basin and East Pacific Rise in January, then 
Guatemala and out to the Galapagos Rift. 
the end of May, 


Tries G'O gr Al LANICLS, 6s Teatarele) transport them to the 4 


wt 
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Lee-Stockin Island in the Bahamas and the mari or 
Ehere Sadat tthe direction of Bob Wickland , strongsy a es ort ship 
Senator Weicker. They are using the 145! R/V Powel ay. bleaching \ 
for DELTA dives to investigate a widespread phenomenon gtudies- 
of corals and have now acquired PC-14 to accelerate the progress: 
fishery,and geological studies are also +e ces occupied 
DELTA an involved in 


Mariculture, 
They have more than enough projects to keep 
for years. The University of South Carolina i 
the Marine Research Center and is also organiz 
bmersible pilots in San Dieg : a 
‘ onducting scient 


Course for USN deep su 
pilots' capabilities for direct participation in ¢ 


ifiec observations on their missions. 
14 
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NEWS FROM MEMBERS 


Patrick Smale--(11/30/87) E 
"My wife and I are still awaiting the granting of our work permits ecole 
the new contract. We were all set to go a week ago, pbs wlae permits 
weredenied at the last ‘minutes The firm°is now trying to get us into 
Sal lieve elake~ 


another location where it has a submersible operation. 

losed a copy of the "Benthosaurus", newsletter of Benthos, Ina As pe seo 

case you don't get it. I have also enclosed a bit of information 
Ul gisele 


received from Seatex regarding their "Spotscan"and "Spotrange 
Oiler Also 


cae ae They seem extremely promising for our applicati 
ae osed is a pamphlet from a firm in Ontario, Canada, simply called 
o It seems they are interested in leasing L.C.R.O.V.'S BO -Gsqoaic— 
ae independent operatorswho may then contract out their services 
ea e field of inspection. The president, Bruce MacMillan, is 
Baan the Mini-Rover series as his prime product line. The firm 
called Looking Glass Cruises, Ltd., is the i i ‘ 
i : ; one in Bermuda which has 
eae aa ra design and manufacture of two leisure submers- 
ul MOY abl Nolte Wolo INGlOheSSG8s 9 alhrg JB 
P t Es ; : . Beal ce ye Seen > cneme © 
fe ante eee Ss from Atlantis Submarines, Ltd., operators ea 
Cin te arhoanicrnh a = ole ae Corp. series of leisure submersibles: 
eee Pj : e Cayman Island operation of TS-1; for 
nior ilot, Tim Burke, has taken over the t 44 Bot 
ations Manager; Rick Shaffer has left the olf 23 ed position as Oper- 
Cee SebOHMgUupicthesESal! operat ames TS SUACe OD aa aay 
7 ; 
"In addition to the normal 
Oa@leeiw, Oi . i i 
copy of the latest draft of the cscs Ga ek ee ees I am sending a 
ation Diving Regulations Th Ll and Gas Lands Administr- 
baric, but atmospheri di these regulations govern not only h : 
safety, ei ree ee ada operations as well and cover ee 
nee sure ‘ vers and pilots, medical i Be CUne ss, 
field ea sae to all diving operations iividiv.dinis, joe eeeee eee 
force towards th pte aes, Seales Balelelscuete expected t : Spans Site 
Seams auene oe Sets 1988. If you have "tee So eee 
Diving Inspec ; lon, you can contact Dr : Mm enib.s 
Ottawa, ett eee ees Administration, ae fe een hes 
for a 250-pass .--Fluid Ener Lt oad 
brochure, comaiie HA OES ge Tae Re vase cae subnansibie anna jester 
Which they are 5 : is part of the Looki S latest 
aster working. ‘Ifthe drawine. 4 ing Glass series 
pepsin overall length of 130 feet : is ‘to “scale. 416. dindh qaamee 
chicle. J wond i : t sounds 1i esa 
in-dive' Tio BEV CaREE Ree step will be Laka Wee of a 
that. ATLA “Sit—-=1 see" by a ; E CSSe6gu ay aue 
ication a NTIS Dy Hass peoe neal ek aeee article in "Underwaten 
S a passe obtained a U ; aitenn = 
nger carr ~~ CORSE IG ny 
ying submersible. Apparently Yard Cert 
5) are 


ohh 


provide guidelinesofor Che®th S3c}G. “ini pelation to future passenger 
carrying tourist vehicles. One point that is mentioned in the art- 
icle concerns the two operators of the Submersible, who "will need 
special endorsements on their Captain's licenses", It seems as if 

my earlier concerns, that I voiced to the Association, about rumored 
regulations certifying pilots as Captains of surface vessels prior 

to their employment on tourist submersibles has come true. Perhaps 

the DSPA could look into this more fully and provide the Members a 
report on the status of these regulations and procedures to follow 

to obtain this certificate--[I have recently been talking with one 

of the DUPLUS II pilots involved in the REPUBLIC salvage operation. 
Steve Hart said that he was able to get a couple of dives in on the 
wreck and that it was a real submersible nightmare! The wreck was 
covered with lost fishing nets and line. On many occasions, the 
Submersible became entangled j but, luckily, in each case, the pilot 
was able to free himself. The Salvage operation utilized a satu- 
ration system, supported by two DUPLUS II vehicles. The firm, after 
running into financial Problems, ceased the operation. According 

to Hart, the divers and pilots who chose the Salary option of pay 
method did pretty well, although most of the divers did not get : 
the saturation bonus they had been promised. Others who chose either 
a combined Salary/percentage of profits or Straight percentage lost | 
quite a bit of money. At least one former employee is talking vofMe ss 
a lawsuit to recover lost pay.--Also enclosed is a short excerpt — 
from "Skindiver" on diving in -the,U.S. Virgin Ishanqes It mentions 
not only ATLANTIS being involved in tourist submarine tours, but | 
also a firm called Submarine Adventures of St. Croix, “based™ =e 
Christiansted. It sounds as if the new firm is operating ad 
mersible in the tourist mode, and I have heard that Patrick L 
involved in the operation. He was last with ATLANTIS Su 
(Barbados) ssLtd ae a pildotuteatmewirouem tender contract, | 
Senior Pilot of PC-1201 on the Island of Rotaprior ss 
him at the end of his contract there." Fiten. 


"Not much news this time. Carmen 
aft (Barbac 
this t 


Looking for ‘Silver Linings’ 
{In Undersea Vehicle Markets 


3y Frank Busby 
Busby Associates, Inc. 


wo forces have historically driven 

the undersea vehicle market: 
government and offshore oil. Caught 
between the Gramm-Rudman-Hol- 
lings deficit reduction act and the rel- 
atively modest price of oil, the under- 
sea vehicle industry continues to putt 
along looking for that silver lining. 

But, with a few exceptions, 1988 

doesn’t look much better than did 

1987. 

In last month’s Sea Technology, | 
discussed the emerging market in 
tourist submersibles and gave some 
indication that a new and potentially 
vital market could be in the offing. It 
is still too early, however, to identify 
this market as a permanent member 
of the escapade boutaae. 

A bright light in the ROV com- 
munity has been the sale of Low Cost 
ROVs(LCROVs). Deep Ocean Engi- 
neering of San Leandro, California, 
manufacturers of the Phantom series 
LCROVs, reports an “inundation of 
orders” with 50 vehicles shipped and 
an order backlog of some $750,000 
on the books. The Beuthos Corpora- 
tion of Falmouth, Massachusetts, 
who recently acquired all rights to 
the design and marketing of the 
LCROV MiniROVER series, also 

reports brisk sales to a multifarious 
clientele consisting of research insti- 
tutions, fisheries, underwater contrac- 
tors, nuclear power utilities, and world- 
wide navies. Perry Offshore of Riviera 
Beach, Florica, also reports a bur- 
geoning response to the Norwegian- 
built, low cost Sprint ROV, which 
they represent on the U.S. market. 

While these LCROV success sto- 
ries are heartening, one must bear in 
mind that 50 of these vehicles— 
which might average $50,000 per 
system—totals less than one of Inter- 
national Submarine Engineering Ltd.’s 
TRAPR ROV systems at $2.575 mil- 
lion or less than two of Ametek/ 
Straza’s $1.5 million Gemini ROV 
systems. : 

The military customer received in- 
creased attention in 1987 with respect 
to the Persian Gulf and the Iran/ Iraq 
conflict. Hardly a week passes on the 
nightly newscast without viewing an 
ROV (usually the French-produced 
PAP vehicle) being deployed for mine 
identification or neutralization. To 
the manufacturers of mine neutrali- 
zation ROVs, which now includes 
almost all ROV manufacturers, it 


ne 


are indee 


seemed as if they'd died and gone to 
heaven. Surely, so the thinking goes, 
the U.S. Navy will see need for 
legions of ROVs to counter any future 
threats in this arena. And the COOP 
(Craft of Opportunity Program) and 
the EOD Technology Center's AD- 
ROV program and many others will 
not only move forward, but at an 
accelerating pace. 

Well, they might and they might 
not. 

Having been a Navy stepchild for 
so many years, it is anybody's guess 
whether or not mine warfare and 
countermeasures will survive some of 
the budget cuts the Navy has recently 
announced, particularly if the heat 
turns off in the Persian Gulf. 

There was also a glimmer of hope 
for new business that might be gener- 
ated by the Minerals Management 
Service's submission of a bill dealing 
with underwater inspection of off- 
shore production platforms. But this 
turned out to be somewhat of a mir- 
age since it calls only for the operator 
to report what data he has obtained 
and what techniques were used for 
their collection. The bill did not call 
for an increase in inspection scope or 
details. 

About the best that can be said for 
business prospects in 1988 is that 
they don’t seemany worse than 1987. 
and for some (tourist submersible 
buildersand LCROV manufacturers) 
they could be quite positive. The U.S. 
military sales market could also be 
quite active if funding cuts can be 
parried and if Naval and Congres- 
sional interest does not wane. Cur- 
iously, as with OPEC and its 1974 
price escalation, we once again look 
to the Middle East (i.e.. the Ayatol- 
lah Khomeini) to provide the impe- 
tus for increased undersea vehicle 
development. One would have been 


hard-pressed to predict this enduring — 


Islamic interest back in the 1960s. 
Activity in the 1988 oil industry for 
undersea vehicles is beyond anyone's 
ken. If the price of oil remains at its 
present $18 or so per barrel. one can 
expect a repeat of 1987 with the odd 
half dozen or so purchases of the 
medium or large ROVs and a fairly 
Steady requirement for service and 
repair of the existing vehicles. But in 


view of recent oil price fluctuations 
and the volatile Persian Gulf situa- 
tion, the price of oil is as likely to — 
remain at its present rate as it is to 


increase or to decrease in 1988. 
Sort ofa wim: 
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Submersible/ROV ae th 

Can-Dive Services Ltd. o wei 
Vancouver. B.C.. Canada, poe 5 

. ssfulcompletion 
announced the success ‘ble ROV 
ofa unique manned submersib fe its 
inspection for Ontario Hyer? : 
Sir Adam Beck Generating Station 
No. 2 in Niagara Falls, Ontario. 

Construction of this station began 
in 1951, beside the first plant. It was 
not feasible to interrupt surface traf- 
fic to build another open canal, ac- 
cording to Can-Dive. Instead two 
underground tunnels were built to 
carry 68 million liters of water per 
minute from Chippawa to the fore- 
bay. With a finished diameter of 14 
meters, the parallel tunnels are 9 
kilometers long and pass directly 
under the City of Niagara Falls. often 
to a depth of 101 meters. Opened in 
1954, Beck No. 2 now houses 16 gen- 
erating units and 1s almost twice as 
long as the Beck No. 1 station. The 
plant has an installed capacity of 
1,223,600 kilowatts. 

Can-Dive stated that the inspec- 
tion was undertaken to assess the 
overall condition of the tunnel struc- 
ture and to performa detailed inspec- 
tion of the de-watering sumps and 
access hallways located at the down- 
stream pump station. 

The inspection was carried out 
using the one man submersible Deep 
Rover, which was specially outfitted 
with a Phantom 300 ROV and multi- 
ple camera systems. The Deep Rover 
was launched at the control gates, 
upstream of the Horseshoe Falls and 
Proceeded appro ximately 600 meters 
into each tunnel. When it arrived at 
the sump area, the ROV, piloted 


Can-Dive Ser 


DEEP SEA 

HYDROTHERMAL 

VENT REPLACES 
SOLAR ENERGY 


BY HILLARY HAUSER 


uring a 1977 expedition in the dark 

Dn gloomy deepsea waters off the 

Galapagos |slands, marine scientists dis- 

covered that sea creatures apparently 

live on energy emitted from the center of 
the earth rather than on solar energy. 

This revolutionary finding, which set the 

scientific world on its ear, was probed 

further recently, when scientists from the 

University of California at Santa Barbara 

developed a chemical ‘‘scanner,’’ which 

is telling them why this subsea phenome- 
non is possible. 

Dr. Kenneth Johnson, an associate re- 
search oceanographer at UCSB, said 
that a return trip to a deepsea hydrother- 
mal vent in the Galapagos verified that 
animals and plants living one and one- 
half miles beneath the surface of the 
ocean are successfully converting sulfide 
and oxygen into life sustaining energy. 

The scanner allowed the researchers 
to determine what chemicals are sustain- 
ing the ecological community clustered 
around the hydrothermal vent at 7,380 
feet, Johnson said. The scanner was de- 
veloped by Johnson and a UCSB team 
consisting of zoology professor James 
Childress, development technician Carl 
Beehler and research assistant Carole 
Sakamoto-Arnold. It allowed researchers 
to measure chemical levels of seawater 
in deepsea areas in a more direct and ac- 
curate way than previously possible. 

Hydrothermal vents are hot water 
cracks in the ocean floor created by vol- 
canic spreading. In the area of the vents, 
water is heated and enriched with metals 
and sulfur compounds. At the same time, 
the liquid metals oozing from the volcanic 
cracks solidify as they come into contact 
with cool water. 

The first hydrothermal vent discovered 
was in the Galapagos Islands in 1977. 
Since then, other vents have been dis- 
covered in the Gulf of Mexico and the 


North Pacific. Scientists observing the 
vents from deep diving submersibles no- 
ticed strange colonies of animals and 
plants—doing very nicely at depths previ- 
ously thought incapable of sustaining life. 
Although it was suspected that the ani- 
mals and plants were obtaining energy 
from inner-earth volcanic processes, no 
one really knew for sure just what was 
taking place until Johnson and his UCSB 
team developed the chemical scanner. 
Before, seawater had to be brought to 
the surface, where its chemical contents 
were measured in a topside laboratory. 
The UCSB scanner, on the other hand, 
can be taken to the site and measure- 
ments recorded directly. bowed Rute 


ree v3 


In 1985, the scanner was mounted on 
the submersible Alvin and taken to the 
Galapagos vent at 7,380 feet. From 
there, it sent back chemical measure- 
ments to the surface 

“Before, we got two to three analyses 
per hour,’’ Johnson said. ‘‘Now, we were 
getting 1,000 per hour.” The increase in 
measurements told scientists the sulfur 
and oxygen levels in the water were sup- 
porting the unusual communities of giant 
tube worms, mussels, clams and crabs, 
which clustered around the vent. 

The “chemically powered organisms, ” 
Johnson said, ‘‘take the sulfide out of the 
mud and the oxygen out of the water to 
make energy. At the base of the deepsea 
food chain is a bacteria that lives in the 
oxygen-sulfide combination. 

“Terrestrial plants take sunlight and 
make organic carbon out of carbon diox- 
ide,"’ Johnson explained. ‘Down in the 
ocean, animals make energy out of sul- 
fide combined with oxygen."’ 

During the 1977 Galapagos expedi- 
tion, scientists discovered a biological 
community later dubbed the ‘‘Rose Gar- 
den,"’ because of its giant, lipstick-red 
tubeworms. During the 1985 expedition, 
it was discovered the worms had been al- 
most totally replaced by mussels. John- 
son said the scanner may enable scien- 
tists to find out why this shift of biology 
has occurred. ‘We're not entirely clear 
on this,"’ he said. ‘It could be a natural 
progression, like an empty lot first being 
covered with weeds, then bushes, then 
forest. The weeds may be the worms and 
the trees may be the mussels.”’ The scan- 
ner, he said, ‘‘allows us to visualize what 
is going on down there.’ He said he 
plans to return to the Galapagos in 1988, 
hopefully with a French group working 
with the submersible Nautile, which has 
a deeper diving capability than Alvin. 

Although the chemical scanner devel- 
oped by Johnson and his team has 
stirred up significant interest within the 
scientific community, the instrument is 
not something one gets rich on, Johnson 
said. ‘You have about a dozen universi- 
ties doing this kind of research, that's 
all,"’ he said. ‘‘We're happy about it, 
though. There is nothing like it in the 
world—as far as | know.”’ »e~ 


SUBS DOCUMENT 
CAYMAN DEEP REEFS ~ 


A 12 man photographic and technical 
team was recently in the Cayman Islands 
filming the island's deep reef slope be- 
tween 100 and 1,000 feet. The National 
Geographic photographic staff was head- 
ed by Emory Kristof, who is responsible 
for NGS's underwater photography be- 
yond the range of scuba. Kristof used Re- 
search Submersibles Ltd’s PC 1802 and 
PC 1203 submarines to photograph the 
west wail of Grand Cayman. 

The submarines were equipped with 
internal and external 35mm still cameras 
and Benthos strobes, plus an array of 
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video cameras. Video filmed during tnis 
expedition will be used in the production 
of a new series of short 3-D films pro- 
duced by National Geographic for muse- 
ums and special exhibitions. The stereo 
cameras for this portion of the project 
were developed by Deep Sea Power and 
Light of San Diego. Additionally, the sub- 
marines were equipped with a macro/hy- 
brid 35mm still camera with a macro lens 
combined with a video camera, devel- 
oped by National Geographic. 

David Doubilet was responsible for the 
underwater photography done on scuba 
and the photography done with National 
Geographic's modified Sea Rover ROV— 
also equipped with a macro/hybrid cam- 
era in addition to its standard video. 

The photography from this expedition 
will be used in the October 1988 special 
edition of National Geographic magazine, 
which will be dedicated entirely to the 
world’s OCeans. >= 


CO U/W VEHICLE 
TRAINING “Sskrworvra ” 
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The College of Oceaneering, in the Los 
Angeles Harbor, and the Underwater 
Equipment Company of Texas, will mutu- 
ally offer underwater vehicle training at 
the CO campus in Wilmington. The two 
month course will train pilots, technicians 
and supervisors in underwater ROV and 
ROC operation. 

Remote Operated Vehicles perform un- 
derwater tasks for harbor service compa- 
nies, scientific expeditions, the nuclear 
industry or for fire and police enforce- 
ment agencies. It is this type of vehicle 
that located the wreck of the Titanic and 
searched for the remains of the Challeng- 
er space shuttle. 

Graduates of the course will be pre- 
pared to operate, repair, maintain or as- 
semble these vehicles. Course work in- 
cludes training in tasks involving elec- 
tronics, hydraulics, control vans, genera- 
tors, schematic reading, videos, cameras 
and rigging and crane operations. The 
training period includes both classroom 
work and direct harbor experience with 
these ROVs. An offshore control van will 
familiarize students with work systems 
found in the field. 74 

The College of Oceaneering is a pio- 
neer in the underwater training field and 
has a variety of courses in marine tech- 
nology. Since its inception in 1969 the 
college has continually broadened its 
course offerings to include tHe (atest 
technical training and underwater work. _ 
The Underwater Equipment Company is — 

ple 


NOAA Launches New Habitat 

Off St. Croix, Virgin Islands 

The National Oceanic & Atmos- 

pheric Administration announced the 

launching of the most advanced hab- 
itat ever developed for research under 
the sea (Sea Technology, August 

1987, page 15). Named Aquarius, the 

state-of-the-art, 81-ton habitat, which 

Can sustain six scientists at a time 

indefinitely, has been placed on the 

Salt Water Canyon seafloor off St. 

Croix, the U.S. Virgin Islands, the 

Commerce Department agency said. 

For the next two years, the huge, 
moveable undersea research station’s 
missions will include fisheries stu- 
dies, physical oceanography, marine 
engineering research and studies of 
the cause of coral bleaching in the 
Caribbean, 

Aquarius makes it possible for 
scientists to live and work on the 
ocean floor for virtually unlimited 
time, allowing a nine-hour day of 
research before returning to the habi- 
tat. In contrast, Scuba divers work- 
ing at the Aquarius’ present 50-foot 
depth would be able to remain on 
bottom for only 70 minutes. 

The 43-by-12-by-16.5-foot station 
succeeds NOAA's smaller, less sophis- 
ticated habitat Hydrolab, whichaccom- 
plished nearly 200 missions between 
1966 and 1985. It was retired and 
presented to the Smithsonian Insti- 
tution. 

Aquarius is divided into three com- 
partments, a wet porch, main lock, 
and entrance lock. The mainchamber 
houses the sleeping area, laboratory 
equipment, computers, environmen- 
tal conditioning, and a modern gal- 
ley. From the living compartment, 

Scientists can view sea life through 
observation ports. A video system 
allows monitoring of seabottom and 
surface conditions. 

Connected by an umbilical system 
to an unmanned surface support boat, 
the habitat functions independently 
of shore support. During any inter- 
ruption of power or air, it can Oper- 
ate under an emergency system for 
up to 72 hours, allowing its occu- 
pants time to decompress and swim 
to the surface. 


The habitat was towed on its sep- 
arate launch, recovery, and transport 
(LRT) vehicle in September to Salt 
River Canyon and lowered to the 
bottom from between the LRT’s cata- 
maran hulls to a mobile, 118-ton 
baseplate equipped with levelling legs. 
The LRT and the baseplate were 
designed and constructed by Brown 
& Root Development Inc.,and Brown 
& Root Marine Inc., respectively. 

Designed by Southwest Research 
Institute and Perry Oceanographics, 
Inc., and built by VMW Industries 
for NOAA at a cost of $5.5 million, 
Aquarius is being operated for its 
first one-to two-year deployment off 
St. Croix by the NOAA National 
Underseas Research Program of Fair- 
leigh Dickinson University’s West 
Indies Laboratory. 


Deep Sea Research Vessels 
Delivered To Soviet Union 

After completing sea trials, Fin- 
land’s Rauma-Repola has delivered 
two unique manned deep sea research 
vehicles to the Soviet Union's V/O 
Sudoimport. The vehicles have the 
ability to Work in water depths as 
great as 20,000 feet and beyond and 
represent Rauma-Repola’s break- 
through in the sophisticated field of 
deep sea technology. The vehicles 
have access to about 98% of the area 
of the world’s oceans. They have 
been designed for research and explo- 
ration of the ocean floor and are 
equipped with elaborate Sampling 
devices and a wide range of measur- 
ing and monitoring devices to accomp- 
lish these tasks. 

One of the most demanding tasks 
was development of a totally new 
high-strength quality steel that was 


used in the manufacture of the most 


integral part of the vehicle—the man- 
ned spheres. Rauma-Repola also de- 
veloped a new hydraulic system and 
related components toallow the Opera- 
tions in the specified depths. 


Only two similar ROV units exist 
in today’s market. One is the French | 
Nautile and the other the American — 
Sea Cliff. Japan is building a similar — 
vehicle that is expected to be com- _ : 


pleted by 1989. ant s 
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Scripps New Deep-Sea ROV 
Performs First Operations 

The first scientific operations of a 

ey research vehicle deve- 

new deep-sea researc Cuitiaenis 
loped at the University of GINS t 
San Diego’s Scripps Institution o 
Oceanography were recently oe 
ducted off Santa Catalina Islan ¢ 
California. According to Dr. Victor 
C. Anderson, a Scripps professor 
and research physicist, the remotely 
operated vehicle proved its ability to 
perform deep ocean research pre- 
viously possible only with manned 
research submersibles. Named RUM 
III, the vehicle is about the size of a 
compact car and Is the third in a ser- 
ies of Remote Underwater Manipu- 
Jators designed and constructed by 
Scripps’ Marine Physical Laboratory. 

“A major advantage of RUM III 
Over other deep-sea research vehicles 
is that it can drop to the ocean bot- 
tom, observe specific features at close 
range in great detail, and collect 
fairly heavy rock samples or sedi- 
ment Cores over an extended period 
of time, whereas Operations with 
manned research submersibles are 
limited to a short period by the need 
for life-support systems,” Anderson 
said. 

During the 25-day expedition last 
summer, RUM III was equipped 
with various instrument packages and 
successfully deployed 25 times to the 
seafloor between Los Angeles and 
Santa Catalina Island. A team of 
Marine investigators operated RUM 
Il] from Scripps’ portable research 
platform Orb, conducting seafloor 
Studies at depths to 4000 feet on the 
soft sediment bottom of the Catalina — 
Basin. Fao) a 

A study conducted | 
Smith of the University o 
ton was ( 
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Review & Forecast 


On the Increase 


By Dr. Michael J. Cruickshank 
Marine Mining Engineer 


everal marine mining events vied 
S for space in the news columns 
last year including the development 
of proposed rules for minerals devel- 
Opment under the OCS Lands Act; 
and hearings on a bill introducing 
new legislation for minerals devel. 
Opment to replace that included in 
the OCS Lands Act. The list of 
important events goes on to include 
an exciting review of discoveries of 
sulphide mineralization by U.S. and 
Canadian researchers in the Gorda/ 
Juan de Fuca/Explorer Ridge sys- 
tem off the West Coast: the comple- 
tion of a draft Environmental Impact 
Statement (EIS) for proposed leasing 
of cobalt-rich manganese crusts off 
the Hawaiian Archipelago and John- 
ston Island; and a new gold rush cen- 
tered in the Pacific rim which included 
a successful season of gold dredging 
off Nome, Alaska. 

Of the proposed rules for pre-lease 
Prospecting, leasing, and operating 
on a lease, being prepared by the 
Department of Interior's Minerals 
Management Service, only a draft 
for the Prospecting rules was pub- 
lished in 1987. Controversial matters 
still to be resolved are the need for the 
government to obtain timely access 
to prospecting data: the need for the 
academic and industrial communi- 
ties to constrain the use of their data 
Prior to publication and leasing, re- 
spectively: and the need for incen- 
tives to encourage exploration of 
these national resources. Resolution 
of these controversies should be re- 
flected inthe subsequent rules, stillin 
Preparation. 

An even greater controversy is 
reflected in the hearings on the Na- 
tional Seabed Hard Minerals Act of 
1987 which revises and adds to the 
Policies laid down in section 8K of 
the OCS Lands Act on management 
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Marine Mining Activities 


of minerals other than oil, gas and 
Sulphur. The department and a num- 
ber of companies interested in min- 
eral deposits in the relatively shallow 
waters of the continental] shelf are 
ager to see appropriate regulations 
in place as soon as Possible. Suppor- 
ters of the new bill, including the 
environmental community and a num- 
ber of companies involved with tech- 
nology developments for Manganese 
nodules, see the OCS Lands Act as 
an inappropriate and unworkable 
vehicle for leasing due largely to the 
mandatory requirement for upfront 
bonus bidding. Until these contro- 
versies—lately the subjects of some 
emotional debates—are resolved and 
a fair and equitable framework is in 
place which will acknowledge those 
aspects of financial and environmen- 
tal risks—a Prerequisite for marine 
minerals development—such devel- 
opment may be confined to the waters 
of a fewenlightened coastal states, In 
the meantime, the U.S, wil] no doubt 
continue to import crushed stone, 
sand and gravel, silica sands, and 
carbonates from such unlikely places 
as the Carribean. Yucatan, Nova 
Scotia, Scotland, and the Bahamas. 
In contrast, there has been little 
controversy over the scientific Value 
of metalliferous sulfide discoveries 
off the West Coast, related at a sym- 
posium at Portland, Oregon, spon- 
sored by the joint Federal/ States 
Task Force on the Gorda Ridge. Sur- 
face expressions of a number of de- 
posits have been indicated. Carrying 
significant amounts of copper, lead, 


zinc, gold or silver and a number of. 


different types of deposits having 
recognizable analogs on land have 


been postulated. A need exists to 


characterize these deposits in the 
third dimension. An inability to do 
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so, however, exists due to lack of 
suitable sensing equipment and sam- 
pling tools. Although frustrating, this 
Should engender a sense of urgency 
for the development of the approp- 
riate technology in those agencies 
responsible for the allocation of 
funds. 

The completion of the draft EIS on 
the leasing of cobalt-rich crusts, by 
the joint Department of Interior/State 
of Hawaii Task Force, as well as 
some recent work by the U.S. Geo- 
logical Survey and the US. Bureau 
of Mines in successfully dredging 
SOME seven tons of crust sample from 
the area has resulted in €x pressions 
of interest from a Japanese consor- 
tium in the further development of 
the crusts. Our foreign colleagues’ 
seriousness is evidenced by their recent 
announcement of a joint $22 million 
program with the French to conduct 
mineral surveys in the deep seabed of 
the southwest Pacific over the next 
five years. On the same note, the 
Russians and the Germans have also 
been active in exploring for minerals 
in the Pacific, including areas within 
the U.S, EEZ. 

Driving some of this interest in 
minerals may be the recently heralded 
new gold rush of almost global extent: 
Probably most evident in the coun- 
tries bordering the Pacific rim. A bet- 
ter understanding of hydrothermal 
mineral deposition resulting from the 
investigation of spreading centerand 
plate boundary Processes has resulted 
in some significant gold discoveries 
in island arc environments in the 
western Pacific. Together with tradi- 
tional exploration techniques, this 
has resultedina phenomenal increase 
in gold developments, exemplified by 
the reporting in a recent issue of the 
weekly Mining Journal of a total of 
thirteen out of nineteen Significant 
activities in current exploration and 
development, relating to gold. In the 
U.S. EEZ, such activities have been 
confined to the so far successful gold 
dredging operation in Alaskan state 
waters, and speculation on the poten- 
tial for finding bonanza type deposits 
in association with seabed hydroth- 
ermalemanations. __ 

As for the future, there is obviously 
a lat of hard negotiating to be done if 
the present momentum is not to be 
lost in the throes of wrangling be- 


tween bureaucrats and special inter- wy 


ests and the need for critical fund 
is not to be ignored as the result 
misplaced Priorities. sy 


vation post in bow. Spherical escape 
capsule and pilot station for remotely 
operated vehicle lie above central nav- 
igation controls. Below ig a diesel en- 
fine (blue) and two 100-hp Stirling en- 
gines (red). Behind the engine room 
are the diver control room, transfer 
lock, and diver lock-out compartment. 


Drawing of Saga | (top) shows obser- 


, foo es 
Hydraulic thruster juts from stern. 
Of First model, shown during construc- 
tion at the Comex shipyard, has a 
drag-reducing steel skin encasing the 
eylindrical pressure hull. Top speed 
underwater is a modest seven knots. 
The heat-insulated combustioncham- 
ber of each Stirling sub engine is en- 
closed in a domed pressure vessel. High 
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pressure allows release of exhaust. 
8 Inside the engine, four cylinders are 
arranged in a compact V-formation. 

O Connecting tubes join the top ofeach 
eylinder to the bottom of its neighbor 
and a small volume of Working fluid 
(helium) moves through the closec 
cuit. The upper parts of the tube 
heated by the external combu 
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Stirling engines, invented 172 years ago, now enable non-nuclear commercial submarines to 
remain underwater for extended missions—including explorations for minerals and oil. 


By DAVID SCOTT 


ntil recently, only submarines 
U driven by nuclear reactors were 

able to remain underwater for 
weeks at a time. But a submarine just 
launched in Marseilles, France, is 
proving that nuclear power isn't nec- 
essary for prolonged expeditions. Saga 
I, the largest commercial submarine 
ever made, can stay in deep seas for 
more than three weeks and cover up 
to 150 miles without surfacing. 

The 92-foot craft will inspect oil 
rigs, probe possible drill sites, and ex- 
plore the sea bottom for minerals. The 
sub can roam freely under ice packs, 
and it costs less than surface vessels 
now used to support divers released 
in deep, rough seas. 

Comex, the French company that 
built Saga J, delved into history for 
the sub’s power source. Invented in 
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1816 by a British clergyman, the Stir- 
ling engine has been the centerpiece 
of a number of abandoned projects. in- 
cluding several experimental automo- 
biles [June ‘71, Feb. ’73, June ‘74, 
June '78, Jan. 83]. The Stirling's al- 
lure: It operates by externai combus- 
tion—ideal for a submarine. 

At a typical diving depth of 800 feet, 
the water pressure is 350 psi. Low- 
pressure exhaust gas produced by con- 
ventional internal combustion engines 
cant be released into this pressurized 
seawater, But the Stirling combustion 
chamber operates with high pressure 
—around 435 psi. Thus exhaust can 
be expelled in deep seas. 

The engine also has the advantage 
of being nearly vibrationless. It has 
pistons and a crankshaft: but because 
external combustion is continuous, 
there are no explosions. This adds a 
stealth benefit that could be impor- 
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tant for some submarine operations. 

Sub Power AB—a Swedish company 
jointly formed by United Stirling and 
Kockums, a major shipbuilder—de- 
signed Saga I's engines to burn die- 
sel fuel. But what about the air needed 
for combustion? Hans Melbing, a proj- 
ect engineer at United Stirling. said 
the sub carries liquid oxygen at a 
temperature of — 196 degrees C. The 
frigid liquid is the secret of Saga I's 
endurance. “It’s far more concentrated 
than compressed air,” Melbing told me. 

“To feed the engine we first vapor- 
ize the oxygen and store it in pres- 
sure cylinders.” he explained. “But 
burning diesel oil in pure oxygen 
gives a flame temperature of 4,000 
degrees C, which would melt even the 
special metals of the Stirling combus- 
tion chamber. Our answer to that is 
exhaust-gas recirculation.” 

Melbing and his colleagues found 
that by adding four parts of exhaust 
gas to one part of oxygen they could 
create a mixture with the chemical 
composition of air. Diesel fuel burns 
in this mixture at 2.000 degrees C, 
which is normal for the Stirling. 


Improved hull 


Saga Lis based on a pressure hull built 
20 vears ago by Capt. Jacques Cousteau 
for his Argyronete submersible. That 
project was too ambitious for its time, 
but the hardware was preserved, and 
Comex has updated it. Kept at atmo- 
spheric pressure, the hull holds a six- 
man support crew. oe we: 

In a smaller habitat in the stern, 
with bunks for up to six di 
pressure is equal to 
pressure, “This elimi 
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MANNED SUBMERSIBLES 


ISSUE COMING UP 

The March 1988 edition of 
SUBNOTES will contain mew and 
updated information about manned 
submersibles around the world and 
some new market applications for 
these machines. It promises to be an 
exciting issue. Don't miss it! 


FINLAND DELIVERS TWO 
DEEP-DIVING MANNED 
SUBS TO USSR 


Just as a teaser for next month's issuc, 
we can tell you that Finland's Rauma- 
Repola has delivered two 6,000 meter, 
3-manned submersibles to the 
Academy of Sciences of the USSR. 
Sea trials were supported from the 
Soviet R/V Mstislav Keldysh. Details 
and specifications next month. Stand 
by. 


¢ The Norwegian Fishermen's Union 
wants offshore oil pipelines to be 
buried because of potential damage to 
fishing gear. A great worry is that 
unburied pipelines will be abandoned 
and left to corrode and break up, 
cluttering fishing grounds. When 
Statpipe was laid there were many 
claims of damage to trawling gear. 
While some claims were paid, it was 
the legal opinion that the pipeline 
itself was not the cause of damage, but 
rather the pipelaying procedure. Now 
a test program is planned where an 
ROV will watch what happens when a 
trawl passes over and along a pipeline. 
The Oseberg and Statpipe lines will be 
used for the tests. 


MANNED SUB/ROV 
INSPECTION OF 
HYDROELECTRIC FACILITY 


Can-Dive Services Ltd., North 
Vancouver, B.C., has successfully 
completed a manned submersible and 
ROY inspection for Ontario Hydro at 
the Sir Adam Beck Generating Station 
No. 2 in Niagara Falls, Ontario. 
Construction of this station began in 
1951 next to the first plant. Because it 
was not feasible to interrupt surface 
traffic to build another open canal, two 
underground tunnels were built. The 
Parallel tunnels each are 14 meters 
(nearly 46 ft) in diameter, 9 km long 
and pass directly under the city of 
Niagara Falls, often to a depth of 101 
mcters. 
The inspection was done to assess the 
Overall condition of the tunnel struc- 
ture and get a detailed look at the 
dewatering sumps and access hallways 
located at the downstream pump 
Station. To do this, Can-Dive em- 
ployed the one-man submersible DEEP 
, ROVER which was fitted with a 
Phantom 30) ROV.= and multiple 
camera systems. DEEP ROVER was 
launched at the control gates upstream 
of the Horseshoe Falls and then 
proceeded approximately 600 meters 
into each tunncl. When it arrived at 
the sump, the pilot then deployed the 
* Phantom to inspect the restricted areas 
of the intake piping and hallways. 
Real time video was transmitted to the 


_ Surface through a custom-built neutral 


tether (Jacques Rotork), which also 
served as a safety line. 


On completion of the ROV inspec- 
tion, the Phantom was redocked in its 
garage and DEEP ROVER pilot 
Steve Fuzessery continued out the 
tunnel and completed inspections to a 
maximum penetration of 916 meters, 
This operation, which was over a year 
in the planning Stages, was completed 
Over a two-day period, September 19 
and 20, 1987. The dives, each lasting 
about six hours, were completed on 
schedule with all objectives of the 
contract achieved. 
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ASW DEFENSES 

In a paper delivered before Uclegates w 
the Under Seas Defense 87 confereney 
recently held in San Dicgo, Dr. Bo 
Janzon, head of the Anti-Submarine 
Warfare Project al Sweden's Ne 
Defence Rescarch Institute See) sai 
that “continuous underwater vio ations 
of Swedish territory by ae 
other vehicles and Oivers £ aoe 
origin are taking place. a a, 
before, but was highlighted by : 
world famous W she y ee 
incident, when Sovict submarine 
137 became stranded on rocks close 
inshore in the archipelago of Karl- 
skrona. Rather than stopping because 
of the embarrassment, the activity Tas 
increased, According to Janzon, “the 
adversary’s behaviour is bold and 
daring, mocking the efforts of the 
Swedish Navy to find and attack the 
violators.” Accordingly, it has not 


only frustrated Swedish defense 
officials because the use of weapons 
has not resulted so far in a "good hit,” 
but has also decreased the faith of the 
Swedish gencral public in the Navy's 
ability to guard their neutral shores. 
Now FOA has formulated a program 
to deal with the matter of finding, 
localizing, indentifying and, even- 
tually, attacking small targets in the 
Baltic. 


But the Baltic presents a special set of 
problems to Sweden. There is a mix 
of fresh water from the Tivers and salt 
water from the North Sea. This 
results in two separate layers and com- 
plex sound Propagation. It is shallow 
with the average depth of only 67 
Meters (max is 459 meters). The 
bottom is very uneven and the bedrock 
contains massive iron ore deposits 
causing a highly variable magnetic 
environment. Water visibility is low, 
2-3 meters with a common maximum 
of just 5-6 meters, Below 20 meters 
there is total darkness. As Dr. Janzon 
said, itis "a submaniner's paradise!" 

Then there is Sweden's coastline. It is 
1,500. miles long and the Several 
archipelagoes of varying character 
Consist: <olh40,000aislandss. (not 46 
mention numerous surface and Subsea | 
rocks). It gives submarines me 
arcas to. hidess,.The avatemcondi 
vary ~and™ there any p 
shipwrecks on the botto 
ship-worms in the B 
excellent false AS\W 


By Helen Altonn 
Star-Bulletin writer 


Cascading waterfalls, forests of 
chimneys, populations of weird 
bacteria and an “incredible land- 
scape” are among fascinating 
sights of Loihi being explored by 

waii scientists. 
nets almost like being in the 
middle of Niagara Falls, with mas- 
sive hot waterfalls cascading and 
shimmering around you,” said 
University of Hawaii geophysicist 
Alexander Malahoff. 

“There are hundreds, probably 
thousands of these vents, white 
orifices, all these pukas, with a 
mass of water moving.” 

Malahoff, director of the Hawaii 
Undersea Research Laboratory; 
geophysicist Gary McMurtry, 
HURL science director; and bio- 
logical oceanographer David Kar] 
recently made a return trip to the 
“hot spot” about 21 miles south. 
east of the Big Island. 

They first went to Loihi in Feb- 
ruary on the submersible Alvin, 
operated by the Woods Hole 
Oceanographic Institution in Mas- 
sachusetts. 


THEY WENT BACK on HURL's 
new submersible, Pisces V, which 
the laboratory overhauled for Pa- 
cific work. Its first research voy- 
age was to Loihi, nearly 4,000 feet 
beneath the sea. “The dives went 
off like clockwork,” Malahoft said. 


One of the team’s biggest sur- 


_ prises after landing on Loihi was a 
bright orange shape that “looked 
familiar,” McMurtry said. “We 
kept looking. .. . It was about an 
hour before we realized what it 
was.” 

It turned out to be the back of a 
Sign naming the area “Pele’s 
Vents” during the first expedition. 
The sign was completely covered 
with nontronite, an iron-rich clay 
material that had grown about 
one-eighth inch thick. 


It was “absolutely pure luck” 
that the Pisces landed near the 
sign, and it provided the first field 
experiment on Loihi, McMurtry 
said. They retrieved it to study the 
accumulation of material and 
then cleaned it and put it back. 


THE PISCES, piloted by HURL 
Operations manager Terry Kerby 
and David Foster, has room for 
three people and can work at 
depths 
eight to 10 hours. 


“It is a marvelous sub,” Malahoff 
Said. He said it is more comfort- 
able and more maneuverable than 
the Alvin and “has a large view of 
the surrounding countryside.” 


Of about 6,300 feet for — 


Now that they have their own 
deep-diving submersible, UH sci- 
entists are Planning a series of 
dives and long-term experiments 
On Loihi to monitor its Beology, 
chemistry and biology. j i? 

They will present papers on 
their findings and discuss future 
work on Loihi at a special sympo- 
Slum on the undersea volcano 
Dec. 11 during the American Geo- 
physical Union's annual meeting 
in San Francisco, 

UH geologist Michael Garcia 
and California oceanographer 
Harmon Craig of the Scripps Insti- 
tute of Oceanography — leaders 
of the first dives to Loihi — will 
convene the meetings. 


MALAHOFF, WHO has done ex- 
tensive photography and mapping 
of Loihi, said two rift zones have 
been found so far, on the southern 
and northern areas. “The youn- 
gest lava is on the south rift zone 
like Kilauea, where active hydro- 
thermal vents are.” The whole 
summit is constantly breaking up 
and leaking lava, he said. “Noth- 
ing is stable.” 

One of the most provocative 
findings, Malahoff said, is that the 
hydrothermal deposits are en- 
riched with some high tempera- 
ture metals, including gold. This 
suggests that there could be sul- 

fides deep within the emerging 
volcanic island, he said. 

The scientists said it is “like 
swimming in yellow paint” to 


reach Loihi’s surface because of 
.the filtering effect of the water. | 


But the surface is red, like Mars. 
“It is one of the most spectacular, 


incredible landscapes,” Malahoff : 


said. 


McMurtry said he wouldn't be i 


surprised to find high sulfide de- 
posits because of high tempera- 
tures in the volcano’s deep interi- 
or. “We may just be looking at the 
top of metal rich deposits.” 


THE SCIENTISTS have concen- 


trated on two known hydrother- — 


mal vents — Pele’s Vent and Gar- 
cia’s Vent. found by the UH 
geologist. 

However, McMurtry said the 
large fields of chimneys may be 
more important because they 
could be a potential source of a 
tremendous amount of methane 
“hanging like a cloud over Lojhi.” 

McMurtry and a graduate stu- 
dent are analyzing water Samples 
to determine the chemical pro- 


cesses and were amazed to discov-. 


er that the chemistry is changing 
at Pele’s Vent. Puzzling over the 


possible reasons, McMurtry ques- 


tions whether it’s something with- 
in the volcano or a change in the 


: bacterial communities. 


He said some of the most excit- 
ing discoveries on Loihi involve its 
bacteria, which may be drawing. 
energy from the methane. 


~ KARL, WHOIS” investigating ~~ 
the bacteria, said he has found 
three major habitats on Loihi for 
bacteria populations: el 

@ The vent water contains dis- 
tinct bacteria that are able to. 
grow without oxygen at tempera-. 
tures measured up to 75 degrees - 
centigrade, and which are proba- 
bly higher, he said. He believes . 
these bacteria are using energy 
from the very high concentration 
of methane in the vent waters. 
“They're very different from nor- 
mal ocean bacteria,” he said. 

BA “seep area” downslope 
from the active hydrothermal 
fields where water may be seep- 
ing out has continuous mats of 
bacteria-like “lawns,” Karl said. 
“They are very different from 
bacteria at other vents and may 
be unique to Loihi.” 

These bacteria appear to be us- 
ing iron from the seepage as an 
energy source, he said. Some of 
the energy is preserved in iron 
oxide formed outside their cells, 
which can be used as food for 
other animals. “It would be a very 
unusual discovery if we con- 


firmed the evidence we have,” 
Karl said. 


@ A third area farther away 
from the active vent fields is a 
“fallout” habitat because “it is ex- 
periencing the net result. of being 
close to a vent, but has none of a 
vent’s characteristics,” Kar] said. 


HE SAID-THERE is a lot of: 


Production at the vent system that “ 
gets transported to the fallout: 


habitat. “It’s where dead leaves 


“ 


would collect if you were talking © 


about forests.” 

The bacteria at the fallout habi- 
tat decomposes previously formed 
organic tissues and may be “fuel- 


ing part of the deep sea communi- : 
ty found on Loihi,“ Karl said. As 


yet, there is no other explanation 
because fluids at the other habi- 
tats are poisonous, he said. 

The carbon dioxide content of 
Loihi’s water is about 140 times as 
high as sea water, which explains 


the bubbling reported after the 


work there in February, Karl said. 


He said they collected a sample 
on the last trip in a container 


designed to close tightly. “As we 


were bringing it up, it exploded 


Tight in front of our eyes, in front. 


of the submarine, because the wa- 
ter was so highly charged with 
dissolved gases.” : 
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Bringing Submersibles to the Masses 


A Predicted Increase in the Underseas Leisure M He, 
Is Leading To the Construction of Larger Submersibles 


, j imi tial of 
By Robin Woodward J motely operated systems and in 1981 ever, will maximize the potenti 
y Robin Woodward Janca 


Dirks the company was forced into receiver- rh ° a degree hitherto unseen 
Bid A ship. in the industry. 

Restarcumubmersibles Lid. HYCO has recently been revived 

and by new owners as Hyco Submersibles Acrylics Use Extensive 

a a ids with ae ¢xpetienced:and:highty Acrylics have been used extensively 

Engineering Manager motivated management team that for flat viewing surfaces in manned 

Hyco Submersibles Ltd. includes Phillip Janca. the president 


subsea systems but the advent of 
large spherical sector windows in the 
late 1960s marked a great improve- 
ment in viewing ability. Auguste Pic- 
card first suggested an acrylic hull 
submersible 45 years ago. But it was 
not until 1964, when the U.S. Navy 
Started the NEMO (Naval Experi- 
mental Manned Observatory) pro- 


of Research Submersibles Ltd.. and 

Phil Nuytten, president of CanDive, 

ince classical times when man _ the company that developed the Deep 

first ventured beneath the sea, Over one man acrylic submarine 

his quest has been to visually explore with depth capabilities of 366 meters. 
the ocean depths. To achieve this haiti Sree ante toe aes koi 
objective, subsea engineers of the _ Plete on two innovative acry 8 Sab 
20th century have developed larger |‘ tines. the Geminiand Aries, Hyco 


< See ; 1 forefront of ; : : : 

viewing surfaces for submersible sys- vite sc atte atither oretiro ject, that extensive material testing 

tems, underwater cameras with in- aries er | acrylics in manned D€B4N on physical properties of acry- 

creasing sophistication, and more re- ge. baba B18 lics under pressure. In the over 100,000 

cook, . submersible systems in itself is notan P : 5 

cently, acrylic submarines. et te conte ; Hyco's ability is hours of hydrostatic testing on scale 
The development of manned sub- —— !"NOVAtive ie Gets ee ae and full sized hulls, it was determined 

mersibles for non-military use has Jin either spheres or cylindrical sec- 


that acrylics possessed an adequate 
safety margin for depths down to 
3000 feet of sea water. The data gen- 
erated in these early tests by Dr. Jerry 
Stachiw has become the basis for cer- 
tification of acrylic hulls for subs by 
the Navy, ABS, and Det norske 
Veritlassoa visions aw Hae ant 

The NEMO wa 
for service to 600. 


expanded to meet thedemands ofthe ns to produce multiplace subma- 
Sciontitienereae community in the rines for research and tourism. how- 
last 40 years. But more important for 
submersibles, froma commercial stand- 
point, were the needs of the offshore 
petroleum industry in the 1960s-70s. 
International Hydrodynamics Co. 
Ltd. (HYCO) was Canada’s foremost : 
manufacturer of civilian submersi- 
bles. From 1964-1981 the company 
established a worldwide reputation 
for producing some of the deepest 
diving civilian submarines with depth 
capabilities of 1000-2000 meters. The 
Tuggedness and versatility of their 
Pisces subs is attested by the fact that 
most of the eleven Pisces vehicles are 
still in service. Still designing for the 
future needs of the offshore petro- 
leum industry, the company deve- — 
loped the Taurus, a diver lock-out, 
dry transfer submersible in 1976. 
However, they ignored the market 
trend toward the use of cheaper re- _ 
Reabeto $i vgs BY apetiaees 
on 5 NOS a6 ree ad Fee 
AY O Shotosd anton ah 
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liminary studies have extended acrylic 
hull capabilities to 8000 fsw. 

Hyco’s first submersible design uti- 
lizing acrylic plastic for the pressure 
hull is Gemini. In general, it is con- 
structed of three acrylic spheres nested 
in a Stainless steel exostructure. It 
can carry 1500 pounds payload or 
seven passengers and the pilot to a 
working depth of 2580 fsw. The 1 20- 
volt system has an 840 amp-hr capac- 
ity and the 24-volt system has 630 
amp-hr. Maneuvering the 27-foot, 
2-inch vehicle is achieved via four 
vectored five-horsepower thrusters 
in the horizontal plane, and two- by 
three-horsepower verticals. Life sup- 
port on board Geminis designed for 
80 hours per person. The vessel has 
been designed to American Bureau 
of Shipping (ABS) Underwater Sys- 
tems and Vehicles rules, American 
Society of Mechanical Engineers 
(ASME) Section VIII and ANSI, 
ASME Pressure Vessels for Human 
Occupancy (PVHO.1-1987). 

The personnel spheres are 90 inches 
O.D. and are fabricated from two 
6-inch-thick acrylic hemispheres 
joined with an equatorial bond of the 
same acrylic resin used in the parent 
parts. Penetrations are machined into 


this pressure vessel to accommodate 
the penetrator plate(s), hatch and 
transfer tunnel. The transfer tunnel 
is a passageway that connects two 
spheres. All three spheres are con- 
nected in series in this way and are set 
into the frame which completes the 
structural system. 

The frame is divided into upper 
and lower sections. The upper sec- 
tion, fabricated from stainless steel 
pipe and plate, supports the soft bal- 
last tanks, fairings and vertical thrus- 
ters. The lower frame is a stainless- 
steel-fabricated welded wide-flange 
beam construction assembly. It sup- 
ports the battery pods, hard ballast 
tanks, drop and fixed weights, gas 
bottles, ancillary equipment and the 
main thrusters. Fiberglass fairings 
are located on the upper and lower 
sections to create deck space, stream- 
line the body and provide aesthetic 
relief, 

High-grade stainless steel and fiber- 
glass are used extensively throughout 
the vessel's structure in order to min- 
imize corrosion and maintenance. 
This feature along with the electrical 
and gas charging points being located 
‘in the sail will allow the operator to 
leave the submersible in the water for 
ites Ate Hy pot 


months ata time if necessary. Regu- 
lar maintenance is reduced to clean- 
Ing the spheres of marine growth 
every few days and replenishment of 
the life support consumables. 


Science, Tourism Drive Creation 

The large internal ss orking volume 
and the unprecedented Visibility of 
the personnel spheres allows for a 
Variety of applications. The first mar- 
ket for which the vessel was config- 
ured, however, is tourism. 

As a tourist vehicle, the prime 
objective is to provide visibility. This 
was achieved by simply keeping the 
passengers’ view as unobstructed as 
possible. While the need for basic 
Operating equipment consumes much 
of the command sphere, the other 
spheres have little instrumentation to 
interfere with viewing. Necessary en- 
vironmental and life support devices 
are located under the seats. Many 
external, high intensity lights are 
located around the periphery of the 
Vehicle to give the passengers good 
illumination of subaquatic features 
near the sub. A high-quality stereo/ 
intercom system allows the passengers 
to listen to pilot commentary or to 
enjoy pre-recorded tapes. The multi- 
channel audio system can also simul- 
taneously play foreign language pro- 
grams to cater to mixed language 
passengers. 

The oceanic research establishment 
can also benefit greatly from this new 
generation of manned submersible. 
Tailored to meet the demands of this 
community, Gemini can put more 
scientists into direct contact with the 
deep water environment for a min- 
imum expense with maximum effi- 
ciency. For dedicated research, Gepprirti 
can be fitted with any tool required. 
This is possible because its high pay- 
load and fixed ballast weight can be 
adjusted toaccommodate heavy equip- 
ment thereby providing the most 
solid and stable work platform avail- 
able to date. Due to the construction 
of the frameand the view afforded by 
each sphere. these tools may be located 
on any of the spheres depending on 
the mission profile. Fxtra penetra- 
tions are liberally provided to allow 
for power and communications with 
externally located devices. Manipu- 
lators, ROVs. cameras, sampler carou- 
sel. collection baskets. etc., canall be 
fitted as desired to suit the scientist. 
Given the committed and -expected 
sales of this vessel over the next few 


years. scientists and researchers will 
have access toa multitude of Gemini 
submersibies at resort locations in 
the tropical and sub-tropical zones 
around the world. 


From Tourism to Research 
Gemini's design and construction 

have features that are of great inter- 
est to researchers. It’s high visibility 
with the external environment can- 
not be overstated. The thermal prop- 
erties of acrylics are another major 
advantage of this material over the 
conventional metals used in pressure 
vessels. The low heat transfer coeffi- 
cient will eliminate the bone chilling 
cold of those protracted deep and 
cold water dives. Also, condensation 
will not form on the hull and drip 
onto the occupants or their equip- 
ment. The large working space in the 
aft two spheres can comfortably ac- 
commodate four scientists complete 
with a bunk or two. Furthermore, by 
providing remote control units in 
these spheres for external cquipment, 
the scientists and pilot can each per- 
form their respective duties without 
interference. On-board microproces- 
sor facilities can be easily integrated 
with client systems to aid in data col- 
lection and reduction. The efficiency 


provided by the four main direct- 
drive, vectored thrusters will maxi- 
mize dive time. Combined with the 
vertical thrusters, the vehicle is pro- 
vided with superior maneuverability. 

Further configurations of Gemini 
would include dry transfer capabili- 
ties for the offshore and submarine 
rescue areas. In these applications, 
target acquisition and skirt alignment 
are greatly enhanced by the visibility 
provided by the transparent hull. 

Recognizing the increased interest 
in the marine environment by the 
public at large. Hyco has also under- 
taken the design and construction of 
a dedicated multipassenger tourist 
acrylic submersible for depths up to 
250 fsw. It is the 62 foot long cylin- 
drically bodied Aries. 

Aries, which is pending ABS clas- 
sification, is designed to cater to the 
mass market appeal of submersible 
tours, like those now operating in 
Grand Cayman Island, British West 
Indies, or the U.S. Virgin Islands. 
Like Gemini, this submersible has a 
transparent hull of acrylic plastic. 
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However, it is made of 1! 1-inch OD 
cylindrical sections and spherical sec- 
tor ends totaling nearly 50 fect in 
length. It is rated to 250 fsw and 
holds 46 passengers and two crew. 
Eight 10-horsepower thrusters pro- 
vide motion and fine maneuvering 
control. Following the Hyco philo- 
sophy of designing for low mainte- 
nance, the exostructure is fabricated 
from stainless steel and covered with 
fiberglass skins for streamlining and 
aesthetics. 

Gemini is the most flexible and 
versatile manned submersible for the 
tourist, scientific and offshore indus- 
tries that is available today for access 
to depths approaching 3000 fsw. Aries, 
with its large transparent hull, is 
unsurpassed in the tourist vehicle 
market for panoramic viewing. 

In order to support their own 
submersible construction, Hyco has 
developed cable and penetrator fab- 
rication capabilities. This facility has 
the proven ability to mold with ure- 
thane or neoprene, to ABS satistac- 
tion, a wide variety of cables from 
small instrument to large power cables. 
There are also calibrated cable test 
chambers that range from sub-atmos- 
pheric to 15,000 pounds per square 
inch pressures, This is the only facil- 
ity of this sort in Canada approp- 
riately located in Vancouver which is 
the center of the country’s and, in 
fact, much of the world’s, advanced 
subsea engineering. 

Unlike other manufacturers of the 
new multipassenger tourist submers- 
ibles, Hyco does not franchise their 
submarine tourism operations. Hyco 


sells their vehicles outright and pro-. 


vides support services in spare parts, 
maintenance, site surveys and pilot 
training. Other products on the draw- 
ing board for the underwater leisure 
market include subsea hotels, restau- 
rants, surface facilities and innova- 
tive vehicle handling systems. Hyco 
also has a close relationship with 
another new and dynamic Vancouver- 
based subsea engineering/ manufac- 
turing company, International Hard- 
sults. This firm manufactures the 
innovative atmospheric diving suit 
called the Newt Suit, designed by 
Phil Nuytten. 

Providing a window to the earth’s 
ocean realm through the extensive 
use of acrylics in multiplace submers- 
ible vehicles or habitats is the ulti- 
mate goal of the new Hyco as we 
move toward the 2Ist century. /s1 
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., John H. Perry/Distinguished Ser- 
vice: John H. Perry, Jr. invented and de- 
veloped the Perry Submarine (a small, 
manned vehicle) and other underwater 
vehicles and equipment used around the 
world, In cooperation with Edwin A. Link, 
he designed and built Deep Diver, the 
first commercial submarine with the ca- 
pability of taking divers down and locking 
them in and out while on the ocean floor. 
He built the Hydro-Lab underwater habi- 
tat—which was placed on the ocean floor 
off Grand Bahama and was the nucleus 
of a long range scientific, educational 
and medical research program. He is the 
former president and chairman of Perry 
Publications, Inc., which, until 1969, op- 
erated a number of Florida newspapers 
and magazines. 

Perry is chairman of two Florida cor- 
porations headquartered in Riviera 
Beach: Perry Oceanographics, Inc. and 
Perry Offshore, Inc. Perry Oceanograph- 
ics is currently engaged in research and 
development of solar hydrogen energy 
as well as a program seeking to develop 
food production from the ocean. Perry 
Offshore, Inc., formerly Perry Submarine 
Builders, is now concentrating on remote 
controlled underwater vehicles and man- 
ufacture of one atmosphere bells capable 
of depths to 3,000 feet. 

Through his membership on various 
marine science related committees and 
councils, Perry has helped direct the pru- 
dent utilization of U.S. ocean resources, 
especially in Florida. > 
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New Caribbean Reef Guide 


“To The Deep Reef And Beyond” is Si pre- 
hensive guide to the Caribbean reefs from 80 to 
800 feet. 

The 32-page guide to the deep-reef slope includes 
photographs, color illustrations and line drawings 
of the flexible and soft corals, several species of 
black corals, echinoderms, crustaceans, mollusks, 
and fish that are typically seen by the more 
advanced scuba diver or more particularily, 
viewed in comfort from one of the Deer 
Explorer submarines operated by Research Sub- 
mersibles Ltd. in Grand Cayman, B.W.I. 

The $12 guide is published by Research Sub- 
mersibles Ltd. To order, phone (809) 949-8296. For 
information, contact: RSL, P.O. Box 1719, Grand 
Cayman, B.W.I. cae 


States? Our brash zs 


" 


AA! “WRECK FA CT« 
Ele IRE = SkKINN CUES” 


MAGA ZIVE - CTAN. 988) 


(v0..37/ 9: 1) 
(2 y EuLs worth BOYO 
‘ ‘efleved now: that the Senate 
nA yo yoioe vote bill banning the 


jtani ifacts.in the United 
gale of Titanic STE ora marvin 
souls. dur- 
leaped to 


FAO 


i jran-Co 1 
ihe rareion to save us from temptation 


i islation took 
is important piece of legislatic 
rstedert over the pM Chae a 
ntral American peac , 
ery the Farm Credit System eee ae 
increasing epidemic of AIDS and oc i 
believably polluted. 


j i uced and 
Senator Lowell Weicker introd set Th 


up the U-352, the most popular wreck in 
North Carolina's 
tic. (See Wreck Facts,-March 1987). t 
think we've got a deep problem here. 
we can't keep cocaine from being smug- 
gled into the U.S. from South America, 
how are we going to prevent shipments 
of Titanic plates, cups and wine bottles 
from France? 

Beware of a Frenchman who might ap- 
pear from behind a building on a dark 
street pleading, ‘‘Monsieur, madame, 
would you like to buy a peeze of zee TJi- 
tanic?”’ Don’t even ask him the price. It 
cost the French-American expedition 
$25,000 per day to put a submersible two 
and one-half miles down on the wreck. 
The plates and bottles would probably go 
for thousands of dollars each, far beyond 
most pocketbooks. The best advice | 
have for the Frenchman is, ‘‘go dive the 
Lusitania."" The Lusitania has not been 
declared a marine memorial like the 7i- 
tanic. Or, if you want to live vicariously, 
get a video of the Titanic exploration. Sci- 
entist Robert Ballard has contracted with 
Vestron Distributors to put out a video- 
cassette of the wreckage. But, you can’t 
rent the tape. It must be purchased, 
which shows there are easier ways to 
turn a buck on the Titanic than selling 
contraband china. 
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Coral bleaching 
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Cls BEC. LIST 
NEW YORK (AP) — Brown, 
green and yellow -coral reefs across 
the Caribbean are turning white in 
the most widespread episode of coral- 
bleaching ever reported in the Atlan- 
tic Ocean, researchers have Said. 
The bleaching of coral reefs — 
se by loss of algae that a 
well in the reefs and 
_ growth — can be a prelude the 
death, which could Profoundly 
the ecosystem of the Caribbea 
es wean, 
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7 SUBMERSIBLE NEws 


How tourism 
is plumbing 
new depths 


ROBERT REID reports on the British company 
opening up a market beneath the waves 


A NEW submarine well this 
week slide duwn ity slipway 
into the Forth, a couple of miles 


the other for the Finnish group 
Ranua Inquiries are flooding in 
from Japan. Australia and other 
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from the high:secuetty dockyard 
vt Rosyth where the nuclear 
subs of Britain's silent service 
are repaired and refitted. But 
this vessel will have no role in 
defence or naval warfare The 
only missiles it will fire will be 
Jets of fish food. designed to 
lure exotic species to its 
portholes. 


* The LGSO. as it 1s known, is 
the first of the Looking Glass 
senes uf leisure submarines, 
the under-sca equivalent uf the 
mund-Londun sightsecing bus. 
Developed by Fluid Eneincer- 
ing. of Inverkeithing, Fife, it 
will sce service in the clear 
walers around the American 
Virgin Islands. There. the com- 
Pany that has ordered the £1-5 
million vessel, Submarine Tours 
St Thomas Inc. plans to des- 
patch it on 10 hour-long voyages 
a day, 90 feet beneath the sur- 
face. With a full complement of 
5O passengers a trip. payine $50 
a head, the potential daily 
income from each sub ts 
$25,000. 

Fluid Energy, which is to ship 
out the sub next week, already 
has an order for a second, due 
for delivery next yeur to a com- 
Pany tn Bermuda, It has 
licensed a Finish firm to pro- 
duce two mure LG5Qs, one for 
Japanese tourists in Saipan and 


Mrs. 


tuuntnes, The company hopes 
the submarines will win it a 
large slice ul 4 projected £150 
million world Market, between 
fuw and 1990 — and a share in 
twice that figure from related 
Projccts. 

“Interest fram around the 
world is cnormous,”* says David 
Mayo, the firm's business 
devclopment Manager. ‘There 
are several peuple just waiting 
tw sce this first one in the 
water, and then we are confi. 
dent we will confirm deals on a 
stream of new orders.* 

The company. which hopes to 
display the LG50 at the Expo 
“8B exhibition in Bnsbane. esti- 
matcs that there will be 100 
such vesscly operating around 
the world by the end of the 
decade. That is a modest pro- 
section, according to the Amen. 
can Crew, some of them former 
US navy sailors, who are 
already training on the LGSO in 
Inverkeith 

“This is going to be the big 
boom of the future in tounsm,”” 
said Don Jacobson. 34. one of 
the four Virgin Islands ‘pilots * 
under instruction. “The Great 
Barner Recf alone could take a 
dozen of these subs and still eet 
demand for more. Then there 
are Mauritius, the Seychelles, 
Thailand. Hawan The list of 
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areas ideally suited to this kind 
of operation ts endless. and 
from our research there will be 
no shortage of customers. * 

The LG59 was born out of the 
collapse of the offshore market 
for manned submersibles — 
used 1a exploration and con- 
Struction work tn the North Sea 
— which forced Fluid Energy tp 
diversify The Company was not 
trying something entirely new 
lersure submannes had already 
been tried se Switzerland 
There, says “ayo, there was no 
shortage of Passengers, cren 
though ‘there s not much to see 
in Lake Geneva” 

The LGSu has been designed 


8 December, 


Remete Operated ji 
Vehicle housing 
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by Mike Angove, a 45-year-old 
designer of conventional sub- 
Marines. so that esterior and 
interor can de custams-4 to 
Suit the operators taste. 
whether he sees himself as 2 
Captaia Nemo or Captain Kirk 
The sub going to Saipan will be 
kitted out with plush red but- 
ton Back sea’s, others will no 
doubt prefer something on the 
hoes of the Starship Erterpnse. 

The only real competition for 
the LG‘. according to Fluid 
Enerry comes from a Canadian 
model. The Canadians, says Pill 
Reynolds, another of the trainee 
American pilots, had a tit of a 
head start on the Scots But 
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This {s the first time that I have written 
fo vou although I have sent you several covers 
from our Grand Cayman operation. 

We are operating Atlantis [11 here in St. 
Thomas, U.S. Virgin lUslands. This is unique {np 
that it is the first Passenger submersible in 
history to be certified by the U.S. Coast Guard. 
They were a most helpful group and had us up and 
Operating by mid July 487. Since that time we 
have bean very busy and have already logged over 
1300 dives. 

Our capable pilots are equally proud that they 
are the first to receive Coast Cuard Jicenses 
for this purpose. - 

Doug Fry 
Operations Manager 
3 ATLANTIS SUBMARINE 


Shop Building ZI Bay “L~ Havensight Mall St Thomas US vi 77872 


Telephone (809) 776 2896 Reservations (809) 176 ££*9 
Telex 3470194 ATLANTIS VN FAX (899) 778 2919 
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ay Up lo 48 passengers 


on orthopaedic sents ba 
view marine tite 
Ihrougn portholes 


there 1s no comparisun between 
the two The Scottish one has it 
all the way for comfort. enegs- 
neering. safety and versatility 
And of course it has the added 
bonus of the Remotely Operated 
Vehicle,” 

The Rov, as it 1s known, 15 a 
mint-sub equipped with video 
and stills camera, which iy sent 
out from the mother sub to 
Capture on film spectacular 
reminders of your voyage into 
the derp © 

Futumstic as this may seem, 
P48, says Mayo, “only a beein- 
fing Already the Japanese are 
siewing tourmst submarines as 
the first stage in cresting com- 


ATLANTIS III 


plete underwater worlds. incor- 
porating obsenatoricy. hotels. 
restaurants snd a whole range 
of other ideas We have our 
eyes fixed on all of that for the 
future. and we have the expert 
ence and know-how to do it ~ 

Reynolds agrees ~With what 
Inverkesthing 13 offering. they 
sre going to get one helluva 
Jump on what iy going to be « 
very lucrative market” 


OPERATIONAL 


Sub Aquatics Development Corp's 
Auantis DJ tourist submarine is now 
operational after being manufactured 


and tested in 


Vancouver, British 


Columbia. At 65 fi Jong, she is 15 
ft longer than Auantis I and TI, which 
are carrying passengers in Caribbean 
waters. Atlantis [II will operate from 
St Thomas in the U.S, Virgin 


Islands. 


To date, the Atlantis subs have had 
more than 2,00 dives, taking over 
50,000 passengers to explore reefs and 
sealife. Each sub holds 28 Passengers. 
Atlantis ITI will carry 48 People. Sub 
Aquatics is headed up by Dennis 


Hurd. 
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A ‘Promenade’ Beneath the Sea 


‘no SUCCESS 
The Auguste Piccard’s Pioneering—But Fleeting Ss 


In 1964 Gave No Clues to Today’s Resurgence of 


Interest in 


Underwater Adventures Via The Tourist Submersible 


By Frank Busby 
Director 
Busby Associates Inc. 


bouttwenty years ago, I first saw 
the tourist submersible Auguste 

Piccard. Downat the heels, fly-blown, 
the one-time premier attraction of 
the 1964 Swiss National Exposition 
was stuffed away in a corner of a 
grimy Marseille shipyard. From July 
1964 to October 1965, the Piccard 
conducted |,112 dives to the bottom 
of Lake Geneva and introduced over 
32,000 tourists to the underwater 
charms of Switzerland. Some 93 feet 
long, carrying 40 passengers at atime 
to 1,000-foot depths, the Piccard was 
selling for a song. So much, thought 
I, for underwater tourism. 

From the late 60s onward there 
would be an occasional phone call or 
even a visit from someone speculat- 
ing on the possibility of buying a 
submersible to use in the tourist 
industry. Auguste Piccard was fre- 
quently the target of these inquiries. | 
passed on what I knewabout the veh- 
icle and was assured that when the 
recipient made his move I would be 
rewarded with a great swack of con- 
sulting time. Once in a while one 
would call back and mutter some- 
thing inconclusive about the Jones 
Act and/or the Coast Guard: end of 
scene: fade, dissolve. 

In the early 80s, word began to 
circulate of submersibles that could 
be leased for sightseeing offshore 
George Town in the Grand Cayman 
Islands. A company called Research 
Submersibles Ltd. (RSL), who had 
acquired an inactive Perry submersi- 
ble found that there was far more 
business renting the RSL-piloted ve- 
hicle to tourists than to research 
scientists and proceeded to do so 
with a measure of success. At $200 
per dive, a person could share the 
vehicle with another Passenger and 
the pilot ona dive to 800 feet. By 1986 
the operation would grow to the 


point where RSL’s Grand Cayman 
Operation included two submersibles 
(and a third backup), which were 
scheduled to perform four dives per 
day of about 90 minutes each dura- 
tion. Reportedly, the company com- 
pleted its 2,000th dive that same year 
without incident, 

Three years before. in 1983. the 
Vancouver-based firm Sub Aquatics 
Development Corporation began de- 
sign of the 28-passenger submersible 
Atlantis 1, which was launched in 1985 
and dispatched also to the Cayman 
Islands for the tourist business. A 
second sister-submersible. Atlantis 
Il, was launched the next year for 
work in Barbados. 


A Breathtaking Pace 

In what seemed merely an over- 
night happening. an industry mate- 
rialized where nothing but false starts 
Once resided. Predictably. it was not 
long before competition materialized 


and from corners hitherto unknown 
to the manned submersible paisa 

The pace has been just short o 

htaking. : 
Prete arent picture appears domi- 
nated by Sub-Aquatics Development s 
Atlantis-series vehicles, two of which 
are now operating. A third is sche- 
duled for operation off St. Thomasin 
the U.S. Virgin Islands before the 
end of this year. A fourth vehicle is 
being built for service in Hawait and 
the company is speaking of building 
another eight. Each Aflantis vehicle 
carries 28 passengers, a crew of two, 
weighs 49 tons, and has an opera- 
tional depth of 150 feet. The vehicles 
are classed by the American Bureau 
of Shipping (ABS), are powered by 
lead-acid batteries, and each has a 
life support equivalent to 72 hours 
per passenger. Dives have a duration 
of one hour and cost around $45/ 
passenger. The vehicles sell for about 


$2.5 million apiece. 
(Continued on page 34) 


Mésoscaphe «Auguste Piccard» 


Considered the premier attraction at Switzerla 
40-passenger Auguste Piccard carried mor 
va's surface. Her exploits predated by 20 
Submersible tourism. (Poster courtesy of authc 
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The RSL vehicles used in the tour- 
ist operation are Perry-built syub- 
mersibles with depth capabilitics of 
800 feet. More interestingly, the foun- 
ders of RSLestablished another firm, 
Hyco Submersibles Ltd. in Vancouver 
earlier this year. This company is in 
the tourist submersible design and. 
building business. Hyco has deve- 
loped two new series of tourist sub- 
mersibles; TS-1000 Gemini and Aries 
(RS-250/46T). The pressure hull of 
TS-1000 is composed of three acrylic 
plastic spheres joined together to 
form a six-passenger vehicle capable 
of operating to depths of 3,280 feet. 
The vehicle sells for $870,000 (US). 
Aries willhave a cylindrically shaped 
pressure hull also composed of plas- 
tic. This $2 million submersible will 
carry from 28 to 46 Passengers and 
will operate to depths of 250 feet. 

In September of this year, the Fin- 
nish firm Laivateollisuus Oy launched 
the 60-foot-long, 48-passenger sub- 
mersible Afariea I. The 200-foot- 
depth, $2.2 million tourist submersi- 
ble will cater to the tourist trade on 
the island of Saipan in the Northern 
Marianas Islands and will flv a Pan- 
amanian flag. Another Finnish firm, 
Malmari & Winberg Oy of Helsinki, 
is currently constructing the tourist 
submersible RR-Sub-49. This firm is 
a subsidiary of the Finnish shipbuilder 
Rauma-Repola and is the construc- 
tor of several other manned submers- 
ibles for use other than in the tourist 
trade. RR-Sub-49 will have an oper- 

ating depth of 328 feet, will weigh 117 
tons, and will carry 49 passengers 
and three crew (I pilot. 2attendants). 

The British firm Fluid Energy Ltd. 
is currently finishing a sister vessel to 
Mariea I called Looking Glass. She is 
scheduled to begin operations out of 
St. Thomas inthe U.S. Virgin Islands 


at the end of this year in competition 
with Atlantis [1]. : mtb 


& 


Deep Quest began this month with mod- 
est operations—two Passengers per dive 
to 500 feet—out of Christiansted Harborin 
the Virgin Islands for Submarine Adven- 
tures of St. Croix. She is the former Dia- 


Phus, built by Perry in 1974 for Texas A&M 
University, 


Inc., began early this month. 

Another Vancouver-based firm, 
Tropical Safaris Ltd., has joined with 
one of the world’s foremost under- 
Water vehicle builders, International 
Submarine Engineering Ltd. (ISE)to 
offer a 34-26 passenger submersible, 
Operating depth 150 feet, under a 
limited partnership arrangement to 
interested entrepreneurs. The bro- 
chure describing this offering states 
that, using a best case, no tax scena- 
rio (i.e.. 14 dives per day, 34 pas- 
sengers at $45 (US) each) the subma- 
rine owner/operator could expect a 
100% return on capital investment in 
just over four months. 


Safety of Operations 
One of the first questions that 


become as familar with this route as 
with the back of his or her hand. This 
is unlike industrial or military sub- 
mersible pilots who might be con- 
fronted with a new dive site and 
potentially new hazards every time 
they dive. Finally, the depth of most 
all current operations is so shallow 
and so close to shore that the life 
Support duration of three days will 
permit marshalling and using almost 
every underwater rescue capability 
available, including scuba divers. 
The U.S. Coast Guard's role in this 
new industry is critical for those who 
wish to operate in U.S. waters. Any 
submersible carrying more than six 
passengers must be inspected and 
certified by the Coast Guard. This 
authority is derived under the Small 
Passenger Vessel Regulations, Code 
of Federal Regulations, Chapter T. 
These regulations address surface 
craft, but the Coast Guard uses them 
as a yardstick for comparison with 
submerged operations and requires 
the submersible builder to be as tho- 
rough as is his surface counterpart. 
The Coast Guard does not automati- 
cally accept ABS classification or 
any of its sister societies: instead. it 
conducts its own inspectionand to its 
own criteria. 
An operations manual is also re- 
quired by which Coast Guard au- 
thorities may Judge whether or not ies: 
the operation is being carried outina 
safe and judicious manner. 4 
The Coast Guard has no leg 
thority to inspect vehicles th 
SIX or less Passengers. Nor 
they still require that the 


It isa wonder that the submersible 
industry, which has suffered only 
four fatalities since it began some 40) 
years ago, has survived the many 
attempts at its regulations (nine in 
the U.S. alone). If the participants 
read and apply what has been Writ- 
ten, there are more than enough rules 
and guidelines to assure a perfectly 
safe underwater tourist industry. 


Are There Any Limits? 

What is the limit to this new indus- 
try? No one can define the boundar- 
ies at this point. All current Opera- 
tions are in tropic or sub-tropic waters 
and they represent justa modicum of 
that environments potential. There 
are still the higher latitudes where 
hundreds of millions constitute the 
potential customer base, and where 
the waters and the objects therein are 
every bit as interesting as those of the 
tropics. The market Prospects scem 
to be virtually unlimited. 

Almost monthly a new company 
Ora new vehicle is launched to grab 
Its portion of this born-again under- 
water opportunity. The idea certainly 


has as much substance as does an 
airplane ride over the Grand Ca nyon 
or a van ride through the Serengeti 
National Park. The idea is also send- 
ing shivers of curiousity through the 
veins of other manned submersible 
manufacturers. 


¢ MAC 


Acrylic subs will give 


STHE GLOIE 


fish-eye view to tourists 


Crokonro, OWT.) CM9- 44 


Canadian Press 


VANCOUVER 

A West Coast company has a 
contract to build a tourist gim- 
mick that goes the glass-bot- 
tomed boat one better — trans- 
parent submarines. 

Hyco Technologies Corp. of 
North Vancouver is going to 
build two of the undersea craft, 
together worth about $5.5-mil- 
lion, for delivery to Cozumel, 
Mexico, for a company regis- 
tered in Grand Cayman. 

The subs are designed to take 
tourists down for a close look at 
undersea life. An eight-passen- 
ger version will be able to sub- 
merge to 76 metres, while a 48- 
Passenger model will be able to 
plunge to 786 metres, said Chris- 
topher Metcalf, Hyco’s manag- 
ing director. 

Tourists will be enclosed in a 
clear acrylic hull more than 15 
centimetres thick that will allow 
them a panoramic view of the 
ocean floor. 

Both submarines are sched- 
uled for completion and delivery 
in 1988. 

Mr. Metcalfe said the smaller 
submarine will have three con- 
nected acrylic spheres housing 
Passengers and crew. The larger 
sub will have a cylindrical pas- 
Senger compartment, complete 
with toilet. 

Underwater tours aren’t new. 
Hyco’s subs will be competing 
against steel submarines from 
established builder Sub Aquatics 


072) (23 060.1987) 


Development Corp. of Vancouv- 


psub Aquatics’ models have 


nsparent ends and large port- 
holes along the sides. Two 28- 
passenger craft and a 46-passen- 
ger model are in service in the 
Caribbean and the company is 
building a 46-passenger sub for 
an operator on the Pacific island 
of Guam. peal 

Hyco acquired the technolo 
of Hetusited titerratioral Hydro- 
dynamics Co. Ltd. of North 
Vancouver, which built 14 suc- 
cessful submersibles, starting in 
1962. The final product was Tau- 
rus, which featured an acrylic 
cap at one end. 

“We have simply pushed the 
use of acrylic to its logical con- 
clusion to give a transparent 
hull,’’ Mr. Metcalfe said. 

The acrylic hull sections for 
the {wo new submarines will be 
supplied by a U.S. company. 

Mr. Metcalfe said his compa- 
ny employs 40 people and has 
sales prospects for further trans- 
parent submarines worth $20- 
million. 

Dennis Hurd, president of Sub 
Aquatics, was formerly a project 
manager with International 
Hydrodynamics and several of 
his colleagues are former Inter- 
national Hydrodynamics hands. 

He said Sub Aquatics pio- 
neered underwater Sightseeing, 
and itS success has encouraged 
imitators in Europe as well as at 
home. 
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USCG Submarine Approval Opens New Dive Vistas 


wing passe b : 
Special To U/USA growing passenger-carrying submarine market. 


“Areas that are already targeted by SDC include 
F: divers having difficulty explaining the magic of 


Hawaii, Guam and the Florida Keys,” says Von Prontz. 
He explains that the breakthrou was because th 
bottom time to non-divers, a passenger-carrying ay a : 
submarine can be an ideal introduction. 


Coast Guard’s pele of ihe Atlantis IIT provides 

delines that will help simplify the rocedures for 

The U.S. Coast Guard is bringin Ce future submersibles.” 4 a caine 
This new aspect of the undersea world includes many _ 
operate in the U.S. Virgin Islands. No small, glass- facets. For instance, divers will be used on a “chase 
boat,” that shadows each submarine for safety purposes © 
when passengers are aboard. And the two operato # 
need s 


required for each submarine will 
ments on their captain’s licenses. E 

Is the shirt-sleeve environment 
to make bubble-watchers out o 

Probably not, unless the 
submarine passenge 
and shellfish, from e 


Future submarines will not be limited to the Virgin 
Islands. In a paper Presented in late September, U.S. 
Cmdr. Paul R. Von Prontz says that 
Several companies are considering entering the rapidly 


at a dive table. 
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Submarine Rides: Thi< iS an 


St. Croix 

Submarine Adventures 
of St. Croix 

P.O. Box 4254 
Christiansted 

St. Croix, USVJ 00802 
(809) 773-3307 


; St. Croix Offers t ini 
separate submarine co ies j ‘ume raul bested eae 
Mpanies in numerous other Pursuits besides scuba 


Ge ; ‘ ivi 

ie ee Research Submersibles diving. How about a Private ride for two 
- Specializes jn deep wall dj in a Submarine Adventures of St, Croix 

down to 800 feet and carries two submersible, down the wall outside of 

Passengers at $200 Per person: Christiansted Harbor? When your pilot 

ee banties Hides aide the di guides it down several hundred feet, you 


will be looking at a world that few people, 
reef down to 150 feet, and carries 2g including scuba divers, get to see. 
Per person. Both 


are enthralling adventures to a new 


Submarine Voyages. Explore the briny depths off Onahu's 
shoresinan under sea adventure reminiscent of Jules Verne 


SSETV LTVEQ “ PAIS CAE IWE 2 i 
The Underwater Adventure of a Lifetime! <¥<. Geen 


Submarine Voyages will put you aboard a high-tech, three 
person submarine that wende Its way to depths of 150 to 
800 feet. You'll sit in the sub with 
feet in diameter and see the 


= Send yourself on an unforgettable a.clear view through a 


Journey beneath the sparkling waters of St. 
Thomas. The Atlantis Submarine departs on 
4 one-hour voyage descending to depths of 
150 feet to a world of exotic marine life and 
colorful reefs, Featuring large viewing 
Ports, air-conditioned comfort. and 
the built-in safety of space age technology, 
the Atlantis will surround you with the 
underwater adventure-of-a-lifetime. 


RESERVATIONS: (8091 776-5650 
HOURS: 9am-6 pm daily 
TEN DIVES DAILY! 


Atlantis 


SUBMARINE 


Ast 


round window measuring 314 


Hawatian waters from a Perspective experienced by just a 


few isle residents. No two adventures are the same. Toenlist 


for your adventure, call Submarine Voyages at 523-7480 


Ltd. C Bldg. VIC Bay LC Havensight Mall 
Atlantis Submarine, td OBldg y st. Thomas, USVI 


per dive. A uni 
photographers ahd marine entree 


into the magnificent underwater world of 
the Hawaiian Islands for a Jules Verne type voyage 
of adventure and discovery aboard a two passenger 
high tech deep diving submarine. A truly exciting 
adventure, fathoms apart from anything you have 
ever experienced. 


Journey 


Just 15 minutes from Waikiki. Limited to 2 passengers 


per dive, 
Reservations required. 


Call Submarine Voyages 
523-7480 
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EM THE GLOPE EMAZC 
Jelly bean chip 
puts end fo need 

4 | SRG wou. 7E7) : 
for shotgunning 
CHO YZ0y 


BY MICHAEL KESTERTON 
‘The Globe and Mail 


As semiconductor chips become 
more pervasive — and complex — 
service departments are often hard- 
pressed to figure out what’s pone 
wrong when trouble occurs in elec. 
tronic equipment. 

‘ Unidentified and customized 
chips add to the difficulties. And 
sometimes a piece of silicon doesn’t 
blow completely — it develops a 
*‘flaky,’’ or soft, fault that appears 
intermittently. 

i At worst, a technician: can try 
*shotgunning” the gear that mai- 
functions: desoldering ‘various 
components from circuit boards, 
removing the chips he Suspects of 
being the culprits and replacing 
them to see what happens. 


» Boards can have six or eight lay- 
ers of lines, Mimo Rassem said, and 
reheating these relatively delicate 
sandwiches of circuitry can fry new 
problems into the picture. 


» Mr. Rassem is president of Mis- 


‘sissauga-based test Electronics 
Inc., which makes diagnostic instru- 
mentation. Ztest has come up witha 
‘system, the Testmate 3000, that 
suses the black-box approach to 
lchecking chips. The performance of 
‘a “jelly bean” chip that is known to 
‘be good is compared with the sig- 
nals from a microchip that may be 
faulty. 

! (The circuitry inside the silicon 
Sliver under test is a matter for its 
Maker, ‘as far as this technique is 
‘concerned — but the activity logged 
iby the test gear can sometimes help 
‘an owner identify what that un- 
‘marked custom chip really is, per- 
‘haps saving money in replacing bad 
units.) 

: The comparison usually takes a 
few seconds, although the system 
Can stay in place to study intermit- 
tent faults that show up as timing 
errors, and which may require heat- 
ing or cooling to provoke. 


Conventional test equipment 
Tequires a knowledge of what’s in 
the components or an engineering- 
level knowledge of logic circuitry. 
Such tools can be expensive, require 
Special software and a lot of train- 
ing to use. By contrast, Ztest’s de- 
vice just requires a good chip for 
Comparison purposes. 

The Testmate uses removable 
memory cartridges to help it keep 
track of testing Sequences, remem- 


ber the bad chips from the past and 


include an ability to record operator 
comments. = 
isa 6 the 
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By LAURENT LePIERRES 
Dartmouth Bureau 

The Atlantic Ocean had suddenly 

ome 30 million years younger by 
the time Scientists returned from an 
Ocean drilling experiment north of the 
Bahamas in 1981. 2 
; “It was a revolution,” says Dr. 
Felix Gradstein, a paleonthologist 
swith the Atlantic Geoscience Centre 
‘at the Bedford Institute of Oceanogra- 
phy (BIO) and a key member of the 
expedition. It was discovered that 
» Not only did it (the ocean) open later, 
rit Opened faster.” 
= Before the scientists began that 
Jeg of an on-going ocean drilling pro- 
‘@ram which has circled the globe, it 
‘was widely believed the Atlantic 
Ocean was about 185 million years 
old. Experiments conducted by the 
Scientists revealed that its true age 
‘was approximately 155 million years. 
That caused scientists to change com- 
puter models and to rethink other as- 
pects of the continental drift theory. 

“You may be surprised at how un- 


Acoustic Sensor A 
tiny silicon microphone that could 
serve as the “ears” for robotic 
systems, just as integrated com- 
puter circuits function as the. 
robotic ‘“‘brain’, has been 
developed at the University of 
California, Berkeley. 

Only one fiftieth the size of a 
postage stamp, the highly sensitive 
microphone, or acoustic sensor, is 
small enough to fit on a silicon com- 
puter chip. 

Its small size holds the potential 
for significant miniaturization of 
hearing aids and for other medical 
applications. 

Its ability to detect minute 
changes in air pressure could addi- 
tionally prove vital for controlling 
extremely refined robotic action in 
manufacturing or other 
technologies. ( /P raw +9 ey) 
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certain some things are. You may 
know when your birthday is, but 
where oceans are concerned we can 
only approximate.” 

The world’s oceans took their cur- 
rent form after a supercontinent en- 
compassing most of today’s existing 
continents burst apart about 200 mil- 
lion years ago. 

’ Dr. Gradstein will be the chief 
Scientist on another expedition sched- 
uled for August, 1988, which May re- 
veal interesting facts about the Aus- 
tralian margin and data about the 
relative movement of land and sea in 
the area. 

Scientists participating in the 
Ocean Drilling Program (ODP) have 
never explored the Australian Margin 
and Dr. Gradstein said he would not 
be surprised if more historically-im- 
portant discoveries come to light. 

Scientists at AGC “want to do a 
detailed comparison of the Canadian 
and Australian margins” which are 
known to have some Similiarities, he 
Said. 


Amplifiers from Bell Labs 
boost fibre-optic signals 


Bell Laboratories Says it has built 
an experimental system that can 
transmit signals through fibre net- 
works with much greater efficiency. 

The research arm of American 
Telephone and Telegraph Co. of 
New York said it has inserted am- 
Plifiers in fibre cables that allow 
Tepeating stations to be spaced as 
far apart as 368 kilometres, a poten- 
tially money-saving advance, 

Fibre cables are replacing copper 
cables in telephone networks be- 
Cause they provide higher-quality 
transmission at a lower price. They 
Carry voices, data and video signals 
on hair-thin strands of purified 
glass. 

On optical fibres, the signals are 
in the form of laser light instead of 
electricity. LOW 
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By ROBERT REID 
London Telegraph 

A submarine will be launched 
this week into Scotland’s River 
Forth, a couple of miles from the 
high-security Royal Naval Dock- 
yard at Rosyth where the nuclear 
subs of Britain’s silent service are 
repaired and refitted. 

But this vessel will have no 
role in defence or naval warfare. 
The only missiles it will fire will 
be jets of fish food, designed to 
lure exotic species to its portholes. 

Known as the LG 50, it is the 
first of the Looking Glass series of 
leisure submarines, the under-sea 
equivalent of the tourist bus. 

Developed by a Scottish firm, 
Fluid Energy, it will see service in 
the clear waters around the Amer- 
ican Virgin Islands. There, the 
company that has ordered the £1.5 
million vessel, Submarine Tours 
St. Thomas Inc., plans to despatch 
it on 10 hour-long voyages a day, 
90 feet beneath the surface. 

With a full complement of 50 
Passengers a trip, paying $50 a 
head, the potential daily income 
from each sub is $25,000. 

Fluid Energy, which will ship 
out the sub next week, already has 
an order for a second, due for de- 
livery next year to a company in 
Bermuda. It has licensed a Finnish 
firm to produce two more LG 50s, 
one for Japanese tourists in Saipan 
and the other for the Finnish group 
Ranua. 

Expo ’88 
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Inquiries are flooding in from ‘ 


Japan, Australia and other coun- 
tries. The company hopes the sub- 
marines will win it a large slice of 
a projected £150 million world 
market between now and 1990 — 
and a share in twice that figure 
from related projects. c 
“Interest from around the 


world is enormous,” says David 


Mayo, the firm's business develop- 
ment manager. There are several 
people just waiting to see this first 
one in the water, and then we are 
confident we will confirm deals on 
a stream of new orders.” 


instruction, “The Great Barrier 
Reef alone could take a dozen of 
these subs and still get demand for 
more. Then there is Mauritius, the 
Seychelles, Thailand, Hawaii. The 
list of areas ideally suited to this 
kind of operation is endless, and 
from our research there will be no 
shortage of customers.” 
Company diversifies 

The LG 50 was born out of the 
collapse of the offshore market for 
manned submersibles — used in 
exploration and construction work 
in the North Sea — which forced 
Fluid Energy to diversify. The 
company was not trying something 
entirely new: leisure submarines 
had already been tried in Switzer- 
land. There, says Mayo, there was 
no shortage of passengers. even 
though “there's not much to see in 
Lake Geneva.” 

The LG 50 has been designed 
by Mike Angove, a 45-year-old de- 
signer of conventional submarines, 
so that exterior and interior can 
be customized to suit the opera- 
tor’s taste. whether he sees himself 
as a Captain Nemo or Captain 
Kirk. The sub guing to Saipan will 
be fitted out with plush red button- 
back seats; others will no doubt 
prefer something on the lines of 
the Starship Enterprise. 

The only real competition for 
the LG 50, according to Fluid En- 
ergy, comes from a Canadian 
model. 

The Canadians, says Bill Rey- 
nolds, another of the trainee 
American pilots, “had a bit of a 
head start on the Scots. But there 


is no comparison between the two.! 


The Scottish one has it all the way 
for comfort. engineering, safety 
and versatility. And of course it 
has the’ added bonus of the Re- 
motely Operated Vehicle.” 

The Rov, as it is known, is a 
mini-sub equipped with video and 
stills camera, which is sent out 
from the mother sub to “capture 
on film spectacular reminders of 
your voyage into the deep " 


ce 


SoH 


Futuristic as this may seem, it 
is, says Mayo, “only a beginning.” 

“Already the Japanese are 
viewing tourist submarines as the 
first stage in creating complete 
underwater worlds, incorporating 
observatories, hotels, restaurants 
and a whole range of other ideas. 
We have our eyes fixed on all of 
that for the future, and we have 
the experience and know-how to do 
Le 

Reynolds agrees: “With what 
Scotland is offering, they are going 
to get one helluva jump on what is 
going to be a very lucrative mar- 
ket.” 

The company, which hopes to 
display the LG 50 at the Expo ’88 
exhibition in Brisbane, Australia, 
estimates that there will be 100 
such vessels operating ‘around the 
world by the end of the decade. 
That is a modest projection, ac- 
cording to the American crew, 
some of them former U.S. navy 
Sailors, who are already training 
on the LG 50 in Scotland. 

“This is going to be the big 
boom of the future in tourism,” 
said Don Jacobson, 34, one of the 
four Virgin Islands “pilots” under 


Scottish orders for 
subs 


Fluid Energy Ltd., recently 
relocated from Aberdeen 10 
Inverkeithing, has recently 
been awarded contracts to 
design and manufacture two 
leisure submersibles at 
Inverkcithing for Looking 
Glass Cruises Ltd. of Bermuda, 
and Submarine Tours ot. 
Thomas Inc., of the US Virgin 
Isles. The craft will be able to 
dive to depth of 250 feet, and 
will carry up to 250 Passengers 


ata time on underwater 
excursions around the island 
coral reefs. 


Fluid Energy Ltd., has also 
granted licence-manufacturing 
rights to a shipbuilder in 
Finland. Under this agreement, 
three further submersibles are 
currently being built. These 
are a diver lock-out 
submersible wtih 1000 feet 
depth capability for the USSR 
Gras Ministry, and two further 
leisure submersibles destined 
for DOSA Sub Sea Co. Ltd, of 
Saipan, and the Finnish Group 
Ranua. Although these craft 
are being built in Finland, a 
significant proportion Of sub- 
contract engineering Work and 
equipment supply is being 
undertaken by UK Companies, 
— Plaid Energy Lud, Fast Ness 
Pier, Inverkcithing, Fife. 
Seodand KYIL IDS 
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if AUV/UROV 
DEVELOPMENT 


According to a recent report in Defense 
News, the U.S. Navy Plans to support 
development of autonomous under. 
water vehicles (AUV), These are 
basically ROVs without any umbilical 
cable that is used to Supply power 
down to the vehicle and to transfer 
commands and data to and from the 
vehicle. {"Autonomous” meaning self- 
contained is correct. |, Should not 
imply independent in operation, 
AUVs must be operated by acoustic or 
radio control or by Preprogramming 
methods. This — editor prefers 
UROV=Untethered Remotely Operated 
Vehicle. However, AUV now appears 
to be the accepted acronym for this 
emerging technology. Ed.] 

Several U.S. companies and some 
firms abroad are developing in-house 
AUVs based on perceived requirements 
of future funding sources, AUVs can 
sefve very well as force multipliers, 
decoys, mine delivery systems and sur- 
veillance robots, to name but a few 
applications. The reference report cited 
Martin = Marietta, Westinghouse, 
Honeywell, Rockwell International and 
Lockheed as the major players thus far 
in the AUV game. It also said the 
"Navy envisions a fleet of 379 AUVs" 
costing "$5 billion” to develop and 
deploy. Specific breakdowns were 288 


That defense contractors have IR&D 


V technology is no 


excellent paper on their MUST 
(Mobile Undersea Systems Test) 
laboratory Program. Principal author 
Bill Herr of Martin Marietta’s Aero 


& Naval Systems division in Balti- 
More, said that MUST is the first step 
in developing AUVs for ASW and 
undersea warfare applications. MUST 
1S a modular vehicle that looks like a 
torpedo but is much larger (22-35 ft. 
depending on mission). The basic 
vehicle and Propulsion was developed 
by Applied Remote Technology and 
Perry Offshore. The vehicle is being 
built by ART, The baseline configura- 
tion of the vehicle is 30 ft. long and 
4.5 ft. in diameter. It has 53 cubic ft. 
and 7 Kw of electronics payload 
Capacity, so various instrumentation 
packages can be fitted within. Payload 
weight capacity is 2,350 Ibs. in the 
baseline version. Launched and 


by the Naval Ocean Systems Center 
(NOSC) for the AUSS, the vehicle 
will operate up to 2,000 ft deep. 
MUST has been designed for control 
by acoustic communications, This 
was developed in conjunction with 
NOSC and is called the Adjustable 
Diversity Acoustic Telemetry System 
(ADATS). Each end of the link 
employs multipath resistant trans- 
mission techniques with several 
Custom circuit boards and an industrial 
IBM PC controller. It features robust 
communication at 50 Baud in the 
Presence of multipath and up to 2400 
Baud when favorable conditions exist. 
To help eliminate shadow zones caused 
by ray bending, the surface ship's 
transducers are located in the top and 
bottom of a tow fish. An optional 
fiber optic tether is also planned for 
data transfer. For data collection and 
replay, a magnetic tape recorder can be 
commanded to playback over the 
acoustic link or f/o tether. 

MUST will be tested in San Diego 
Bay this summer and later in deepwater 
offshore San Diego. IOC (initial 
Operation capability) is scheduled for 
January 1989. To SDI'‘s knowledge, 
details of the other IR&D AUV 
programs by other defense contractors 
have not been publically released. 
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AUVs for the Navy's SSNs and 
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Giant iceberg continues 
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WASHINGTON (AP) — An ice- 
berg larger than Prince Edward Is- 
land continues to drift near the coast 
of Antarctica but two smaller ones 
may pose a greater threat to ship- 
ping, a government scientist said 
Thursday. 

The largest iceberg, about 40 kilo- 
metres wide and 157 kilometres long, 
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broke free from the Antarctic ice 


shelf in the Ross Sea and was first re- 
ported by scientists in early Novem- 
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westward and ro 
clockwise fashion, Glen Rutledge of 
the U.S. Joint Ice Centre said in a 


ng-in a~counter- — 


ber and has progressed about 48 nau- 
tical miles from the coast. 


The iceberg is about 6.280 square. 


kilometres in area. Prince Edward Is- 
land. by comparison, contains 5,600 
square kilometres. It is moving north- 


a 


telephone interview. DP tikek shee 
There are some submarine rises 

on the sea floor in the path of this _ 

huge iceberg, and there is a chance 

that it will run aground on them and 

break up. 


OAA Pro 


Announced recently. *.: 


| The proposed Cordell Bank National Marine Sanc- 

“would encompass a 101,1-square-nautical-mile 
area of marine waters 20 mil 
qusts porth of: the existing Point 
Jslands National Marine S és; . cst 5 
** Cordell Bank,’ which ‘lies on an underwater plateau cs 1 significance as national marine sanctuaries:4 


7300-400: feet below the 


High-tech advances 
help treasure hunters 
salvage savings at the 


bottom of the sea. 


The diamond ring was 
nearly impossible to see on 
top of the dresser in state- 
room 86. Particularly un- 
der 440 feet of water. 
Somehow, Kerry Dona- 
hue had spied it, despite 
pea-soup visibility and 66 
years of marine growth 
crawling about the Ss Gov- 
ernor. But treasure — 
even a small rock — js 
treasure, and at the bot- 


and those of dozens of other ships at 
the bottom of the: world’s seas — will 
continue. It will be carried out with a 
make Captain 
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 Calif;;-as a national marine sanctuary, 
¢ area under NOAA‘’s management and 
protection,’ the Commerce Department Agency 
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underway. Although systems such as the 
barge-based saturation diving system 
that Mr. Donahue uses and the Alvin, 
the submersible that Robert Ballard 
employed to find the Titanic, are effec- 
tive, they cost a small fortune. Hence, 
the trend in undersea exploration and 
salvage is toward less expensive re- 
mote-operated vehicles (ROV). These 
lightweight, maneuverable devices carry 
still and video cameras and are, as one 
aquatic engineer calls them, ‘little flying 
eyeballs.” Some new models also come 
with optional manipulative arms that can 
perform simple mechanical tasks, and 
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even more sophisticated 
ROVs are on the honzon. 
Artificial intelligence and 
robotics experts from the 
Massachusetts Institute of 
Technology have begun 
working with private indus- 
try to develop more ad- 
vanced vehicles. 

Similarly, camera equip- 
ment carried by ROVs is 
steadily becoming more 
refined. Silicon intensified 
targeting (SIT) cameras 
permit photography in light 
so dim it obscures detec- 
tion by the human eye. 
Stereophotographic sys- 
tems produce images so 
clear that microscopic 
measurements can be 
made from them. These 
systems, engineers pre- 
dict, may be eclipsed in 
years to come by laser 
photography. 

Underwater electronic 
equipment also is being 
transformed. “Our underwater elec- 
tronics are outdated in a year-and-a- 
half,” says Fred Achiele, owner of In- 
shore Divers of Pittsburg, California, 
whose company has conducted 
Searches for two treasure-bearing 
shipwrecks in the past 18 months. 
“Electronics are becoming more min- 
laturized, more dependable, more ac- 
curate and less costly,” 

Two other systems that eventually 
will assist treasure hunters are in the 
final stages of development. In San 
Leandro, California, Deep Ocean En- 
gineering is building Deep Flight, an 
easily transportable Manned submers- 
ible that will operate at depths to 4, 000 
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Keys and Barry Clifford 
In Vancouver, British 


Columbia could locate the pirate galley Whydah 


Donahue's 
employer — has developed the Newt- 


created to market the Product, says 
the 400-pound Newtsuit “js a subma- 
mine you wear.” It comes with rotary 
arm-and-leg joints that can be tumed 


it may have a future as a recreational 
vehicle in which tounsts can explore 
reefs. The Sea Urchin can travel to 
300 feet, do three knots and has hand 
controls. 

Deep Ocean Engineering and Can- 
Dive worked together to build Deep 
Rover, a $1 million submersible. This 
vehicle, rated to 3,000 feet, comes 
with a clear acrylic capsule that pro- 
vides the operator with a nearly 360- 
degree view. Deep Rover also has two 
sophisticated arms that can catch fish 
and take water samples. 

Treasure hunters likely will adapt 
these devices to do much more, and 
with the wealth of ships to be sal- 
vaged, it’s probable that these ma- 
chines will be in use this spring. No 
one knows how many sunken ships lit- 
ter the ocean floor, but Jim Jenney, of 
Saunderstown, Rhode Island, is trying 
to develop a data bank that lists all 
wrecks in waters off the continental 
United States. Mr Jenney’s four-year- 
old U.S. Shipwreck Databank Service 
lists 17,000 sunken vessels, and he has 
collected information on 30,000 others 
that is awaiting entry. Ultimately, he 
estimates the data bank will contain 
information on 100,000 ships, each 
vessel weighing at least five tons. 


off Cape Cod, they, too, can Strike it 
nch. To duplicate those feats, how- 
ever, takes a hefty investment in time 
and equipment. Eyen though Mr. 
Fisher was using technological ad- 
vances such as Magnetometers, which 


cannons or anchors, it took him 16 
years to find the Atocha, which was 
sunk by a hurricane in 1622. It was 
well worth the effort, yielding trea- 
Sure with an estimated value of $400 
million. 

And the cost of equipment is coming 
down. Some RoVs now sell for as little 
as $15,000. 

“Tt is analogous to the computer in- 
dustry and the difference in cost be- 
tween a large mainframe computer and 
a minicomputer today,” says Mr. Stone 
of Deep Ocean Engineering. “The big 
mystery of treasure hunting is ver- 
fying what you've got. People have 
researched where the X’s are on the 
maps and found them with sonar and 
Magnetometers. But you have to jn- 
Spect to see what you have, because 
99 out of 100 times what you have js 
a pile of rocks. You need a visible rec- 
ord, and an roy can help you get it. 
They are basically swimming cameras. 
Operating one js like flying a model 
plane, only you swim a camera through 
the water on an Roy at the end of 
a cable.” 


It is technology such as this that 
prompted a group of Flonarans ww start 


Seahawk Oceanographic Services in 
Tampa. “Everyone who wants to go 
treasure hunting puts together a group 
of investors to go after a single, high- 
value wreck,” says John Mortis, op- 
erations director of the company, 
“Technology now allows us to go after 
World War II wrecks with $1 million to 
$5 million in cargoes such as copper 
or tungsten. The trick is to locate and 
identify a vessel economically with an 
ROV. Then you can bring in an expen- 
sive boat to recover the cargo.” 
Greg Stem, a director of Seahawk 
Oceanographic Services, says the 
company has done extensive | Wee 
search, going through the manifests of 


Continental Drift 


Plate tectonics and the re- 
sulting migration of the sea 
floor is widely accepted as 
the means by which our 
continents were formed. A 
worldwide thermal ex- 
change in the planet's sili- 
cate mantle is thought to 
have caused this continen- 
tal drift. To confirm this 25- 
year-old theory, John R. 
Baumgardner at the Los 
Alamos National Laborato- 
ry is developing a 3-D eom- 
puter process that mathe- 
matically duplicates the 
Earth's geologic history. 
Baumgardner has divided 
the Earth's surface into 
81,920 3-dimensional trian- 
gles connected by 43,554 
nodes. Using a Cray super- 
computer, Baumgardner is 
able to minutely analyze 
each triangular segment, 
taking into consideration 
earthquakes large - and 
small, and fault-zone activi- 
ty no matter how Signifi- 
cant. The actual seismic 
history of each segment is 
taken into account, along 
with the known thermal dy- 
namic of the Earth's silicate 
magma. The experiments 
have shown how tempera- 
ture imbalances created 


circulation patterns in the 


mantle over time. 

“I'm convinced we're on 
che right track,” says 
Baumgardner. “We're be- 
zinning to understand the 


et 


: 


‘ 5 (nea oars 
essential mechanisms that 


could have caused the conti- 
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Rechargeable Lithium Batteries Show 
Their Potential 


denum disulfide cathode. Once 
there. they do not react with the 
molybdenum disulfide to forma new 
compound. Instead. they insert 
themselves into gaps between the 
c 
charge, the process is reversed. 


An important development has 
occurred in the field of secondary 
power sources. Rechargeable lith- 
ium batteries have become a com- 
mercially available option to design 
engineers. While some limitations do 
exist, there are good reasons to con- 
sider this attractive new option. 

Lithium batteries, with their high 
power to weight ratios, have allowed 
the creation of battery powered SVS- 
tems not possible before. Up to now, 
lithium batteries were primary cells, 
not capable of reuse. This presented 
an expensive downside to users. In 
addition, transportation or disposal 
of the spent batteries in quantities of 
any size was a problem discovered 
by anyone who has used them, 

In pioneering work, Dr. Rudolph 

R. Haering, head of a University of 
British Columbia research group, 
developed a chemical mechanism 
which would allow the reverse reac- 
tion associated with cell recharging 
to occur. With the guidance and sup- 
port of Dr. Norman B. Keevil. the all 
Canadian team founded Moli Energy 
Corporation to attempt the com- 
mercialization of the process. The 
melding of their gifted talents was 
successful. 

The MOLICEL® battery stores its 
energy using a reversible process 
called “intercalation.” This de- 
scribes the insertion of guest atoms 
into host solids with no change in the 
host structure. In the case of the 
MOLICEL® battery, the guest atoms 
are lithium and the host solid is a 
molybdenum disulfide cathode. The 
process leaves the cathode undis- 
turbed, ensuring that it has a long 
life. The voltage of the battery de- 
pends on the number of lithium ions 
inserted into the cathode. hence the 
he 


ions move through the electrolyte 
across the separator into the cathode 
structure,” 


to the anode structure,” 


chargeable cells are impressive, | 
MOLICEL® rechargeable lithi 
cells offer as much as 100 wa 
of potential energy per kg. 
to 55 for NiCad’s, 
acid. 
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The discharge curve for these re- 
chargeable cells slopes downward 
from 2.3v when fully charged to 1.3v 
at the recommended end of full dis- 
charge. This may create a problem 
with voltage sensitive equipment if 
not accounted for in circuit design. 
The sloping open circuit voltage can 
be used to advantage, however, as a 
simple and reliable state of charge 
indication. thus precluding un- 


“Fig, 1: On discharge. the lithium 
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transferred later ty shipboard com- 
puter for Processing and a 
after the unit is retrieve 
water. Mr. Walter Allen. a EE With 
MAR, and his colleagues selected 
rechargeable lithiums over NiCad 
because of their higher energy den- 
Sity and the absence of memory ef. 
fects. Nine cells are used ina 3x3 
series/paralle] arrangement to pive 
7.2 vde fully charged at approxi- 
mately 1800 mA-hrs. An internal 
regulator is used so that any DC sup- 
ply from 10-18 vde Capacity can be 
used to recharge the batteries with- 
Out fear of overcharging or damaging 
them. 

The high energy efficiency of re- 
chargeable MOLICEL® cells and 
their excellent charge retention char- 
acteristics make them especially 
suitable for use in power supply for 
remote installations including 
oceanographic instrumentation and 
navigational devices, Particularly 
when these devices utilize a primary 
energy generator with limited capa- 
bility to charge the battery. such asa 
solar or wind powered generator. 

A major consideration for storage 
batteries used for navigational aids is 
the method used to charge the bat- 
teries. If itis necessary fora service to 
be made to the site of the navigational 
aid to facilitate charging of the bat- 
teries, then there is little economy to 
be realized with the use of recharee- 
able batteries. However. if the charge 
capability can be incorporated into 
the navigational aid itself. then the 
service visits and their attendant 
costs and commitment of resources 
can be eliminated. especially if the 
devices are remotely monitored 
through telemetry. 

Many tvpes of on-site chargers can 
be considered including wind gener- 
ators, wave motion generators. and 
photovoltaic arrays. In particular. the 
greater than 90% electrical charging 
efficiency of the rechargeable MOL- 
ICEL® technology lends itself well to 
charging through the use of photo 
voltaic cells where charging effi- 
ciency is of paramount importance. 


Nalysis 
d from the 


control program ty ensure a high de- 
gree of uniformity between indi- 
vidual cells. ‘The company has an 
Applications Engineering Group 
available to discuss specific appli- 
cation potential with interested par- 
lies. Their success has also lead to an 
important business association with 
Mitsui & Co.. one of Japan's largest 
trading companies, Mitsui will in- 
troduce MOLICEL a technology to 
Japan. 

For additional technical informa- 
tion, to discuss Your specific system 


Woede THG high electrical charging | @Pplication. or to check on the state 
Nev and charge retention | Of advancement in MOLICEL® de- 
characteristics Ghathe: rechargeable | velopment. contact Kim Leche. Moli 
lithium cell js significant when used | Energy at (604) 437-6927. Thanks to 
in conjunction with solar cells,” 


Bruce Cosgrove. formerly of Moli 
Energy ®. for his valuable assistance 


MOLICELS & are currently avail- Jin the preparation of this article. 
able in AAT and tc size cells, (Moli Energy and MOLICEI, a 
With larger sizes anticipated. Moli |are registered trademarks of the Moli 
Energy maintains a rigorous quality Energy Corporation.) 
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Down-To-Earth Space Battery 


ALBUQUERQUE, NM and can withstand numerous 
—Originally developed for charge/discharge cycles. 
satellites, the nickelhydro- Work is focused on making 
gen power cell may soon find the battery work with solar 
an application as a power arrays. Most solar systems 
source in remote regions. use  lead/acid batteries, 
Engineers at Sandia Nation- which require periodic main- 
al Laboratory say the space tenance and frequent re- 
batteries are rugged, work placement. 
well in cold environments ELectRODE 


PRESSURE VESSEL TERMINAL 


The 6-cell NI/H2 battery resides 
WATER UNE In a pressure vessel, 
PM ITUISTRATION RY GEORGE RETSECK 
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Marine Policy Update: Plastics in the Mar! 


by Catherine L. Mills 


Household plastics also contribute 
substantially to the problem. Plastic 
discards comprise a high percentage 
of manufactured debris in the ocean. 
A recent study in the central North 
Pacific found that plastic fragments 
accounted for over 90% of the {loal- 
ing debris. which averaged almost 
50.000 pieces per square kilometer. 
In the Mediterranean. plastics make 
up 60 to 70 percent of the debris in 
the marine environment, 


Over two decades ago, inex- 
pensive, durable polymer plastics 
first came into widespread use: and 
for over two decades, these non- 
degradable plastics have been accu- 
mulating in the marine environment. 
Now, plastic materials are the most 
prevalent debris on the ocean surface 
the world over, amounting to several 
hundred thousand tons of long last- 
ing waste each vear. One commonly 
found discarded plastic, beverage six 
pack yokes, has a life expectancy of 
450 years in sea water. 


Goverment and Industry Response 


In response to this growing prob- 
lem, and at the urging of Congress, 
the National Oceanic and Atmo- 
spheric Administration (NOAA) es- 
tablished a Marine Entanglement 
Program in 1985. This program ad- 
dressed four areas: 


Hazards to Navigation and 
Marine Life 


Plastics in the marine environment 
are unsightly, hazardous to navi- 
gation, and often become entangled 
in vessel propellors. In addition to 
vessel damage and disablement ‘ 
economic losses attributable to this 
problem include loss of tourist rev- 


1. Identification of plastics 
sources: 


: 2. Mortality to wildlife caused 
enue because of littered beaches. ; : 
Sat by plastic debris: 
Plastics also pose a serious threat to Po Sty é : 
: EES , ‘ 3. Education of the public about 
marine life, including marine mam- ; : 
; ms plastics pollution: and 
mals, turtles, seabirds and fish. sare 
4. Practical means for the reduc- 


Studies indicate that discarded 
plastics cause the deaths of an esti- 
mated two million seabirds and 
100,000 sea mammals annually. 
Animals often become entangled in 
drifting nets or other debris. either 
drowning, incurring injuries, or los- 
ing their ability to avoid predators or 
to catch food. Moreover. plastics that 
are ingested by animals frequently 
block the digestive tract. causing ser- 
ious injury or death, 

The bulk of plastic debris consists 
of vessel generated refuse, water- 
borne municipal and industrial 
wastes, and terrestrial litter trans- 
ported by rivers and estuaries. It in- 
cludes plastic containers , bags, 
packing pellets, fishing gear. cargo 
straps, six-pack yokes, bait bags, and 
other substances. 

Lost and discarded fishing gearisa 
particularly onerous component of 
this debris, amounting to 135,000. 
metric tons per vear world-wide. 


tion of plastics in the ocean. 


Under this program. NOAA de- 
veloped an education program onthe 
industrial source of debris. forst in 
the North Pacific Ocean, and cur- 
rently, on the East Coast and in the 
Gulf of Mexico. NOAA is also work- 
ing with the US Navy to evaluate 
degradable plastics. 

Industry is also involved with this 
problem. In June 1987, the Society of 
the Plastics Industry sponsored a na- 
tional symposium on the research. 
development and marketing of de- 
gradable plastics. Emerging tech- 
nologies for bio- and photo- 
degradable plastics were discussed. 
particularly as applied to fishing 
gear. 
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than on land. 
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There are obstacles to the de- | 
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i under widely varying 
pte te and other conditions 
; sidable technical ques- 
hstacle to the de- 
rnatives to non- 


marine clim 
remains a form 
tion. Another o 


velopment of alte Ben inate 
degradable plastics 1s We 


, een 
degradable peo duet es ec 
sanctioned by the Fooc aaa 
Administration for use In 10 
ackaging. , 
eae ah been successes In de- 
gradability efforts. however. For in- 
stance. after eleven States banned 
non-degradable six-pack vokes in 
the 1970's, photo-degradable yokes 
were developed that would disin- 
tegrate after several weeks of ex- 
posure to light. In addition to State- 
level measures to control plastics 
pollution, national efforts have been 
undertaken by Congress. The Senate 
recently held hearings on proposed 
legislation dealing with plastics pol- 
lution: particularly focusing on pro- 
posals forwarded in international 
agreements. 


International Maritime 
Organization Proposals 
These international agreements 
include efforts of the International 
Maritime Organization (IMO). The 
IMO has proposed to regulate the 
discharge of garbage from vessels at 
sea through Annex Y of MARPOL 
(1973 Marine Pollution) Convention. 
Guidelines are now being drafted by 
the US delegation to this committee 
for the implementation of Annex We 
next meeting, 
se guidelines. 


to be presented at their 


in December 1987. Th 
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rveillance of 
| the area, 
ministers 
West Germany, Belgium, Dao 
and the Netherlands Signed a re. 
ore ae. On pollution at the two- 
onference on t i 
tie acini he Protection of 
Delegates’ said another air sur- 
veillance treaty could be Signed by 
the other four Countries attending 
the conference — France, Britain 
Sweden and Norway. , 
The one signed js aimed at im- 
Proving conditions in the Wadden 


Polluting activities int 
Environment 
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West German a Bight, off 


Y, Where Currents 
aggravate Contamination, 


Britain has been sin, 

Brit gled out for 
Criticism by its nei hbors f i 
the only country { Q Bansal 
Ing treated Sewage into the sea, 

It says it 


ing 20 Per cent of its Sewage that 


yy PePULAL StOlinie “NMAC AeruEe 
North Atlantic plastic 
¥ 99) CVO. 23.279, 1) 
Plastic objects of all kinds are increas- 
ingly littering the beaches bordering 
the North Atlantic, and the ocean it- 
self is becoming increasingly polluted 
With plastics, according to Dr. R. Jude 
Wilber, a guest investigator at the re- 
nowned Woods Hole Oceanographic 
Institution in Woods Hole, Mass. He 
Says that the stuff is washing up on 
beaches and shorelines in quantities 
two to four times fZreater than 15 
years ago, even in places remote from 
any source of the material, such as 
Bermuda and the Bahamas. 

Most plastics in the ocean come 
from the dumping of mixed trash from 
ships. But a large portion is in the 
form of small polyethylene pellets 
called “nibs,” the feedstock from which 
larger plastic items are made: They 
apparently escape into the ocean while 
being transferred to and from bulk 
carriers, 


Ocean’s Plastic Problems 
Said To Exceed Tonnage 


Of Yearlu Fish Harvest 


Houses Passes Bill To R 


By Tom Kenworthy (/79 2 


he House overwhelmingly approved legislation 

{ designed to reduce the growing environmental 

hazard posed by the widespread dumping of plastic 
garbage in oceans. 

Passed 386 to 14 on Oct. 13, the measure could lead to 
an outright prohibition on the dumping of Plastic by U.S. 
vessels throughout the world and a similar ban on 
dumping by all vessels within 200 miles of the United 

tes. 
ayes if passed by the Senate and signed into law by 
the president, it would not go into effect until a year 
after the Senate ratifies a separate international conven- 
tion regulating the ocean dumping of plastic. 

The Reagan administration backs the bill. ‘ 

Supporters of the measure hailed it as an ule ly 

‘first step in curtailing what Rep. Gerry E. Studds ( 
Mass.) calls the “‘mindless’’ practice of ocean dumping 
of plastic products. : 7 

tt is abiquiti: it is ugly and it is deadly,” Studds 
Says. = ee 

Environmentalists estimate that more than 1 millio 
pounds of plastic garbage are indiscriminately aimed 
into the seas every year (U/USA, June ’8; Oct. ey 
Aug. 787; Sept. ’87; Oct. ’87), creating a lethal haza 
for birds and marine mammals. 


Plastic products, many of which will not degrade in 


the ocean for hundreds of years, are said to kill as many 
as 1 million seabirds and 100,000 marine mammals a 
year by clogging their digestive tracts or by ensnaring 
them. 


educe Plastic Dumping 


The legislation would implement a section of the 
International Convention for the Prevention of Pollution 
from Ships that prohibits vessels from signatory nations 
from dumping plastic anywhere in the world’s oceans 


and from dumping other garbage within 12 miles of 
land. 


That international agreement would become effective 
one year after at least 25 nations representing 50 
percent of the world’s shipping tonnage ratify it. 

The United States accounts for about 4 percent of 
world shipping tonnage, and since nations with 46 
percent of the tonnage have signed the agreement, 
ratification by the United States would put it into effect. 
The convention has cleared the Senate Foreign Rela- 
tions Committee and is awaiting consideration by the 
full Senate. 


up to $25,000. 
The legislation, Studds says, “enacts 
should be Common Sense. aia ane 
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Staff Reporter 
A Halifax research scientist is turning ocean slugs, 
rare seaweeds and an array of exotic sea creatures into 
new compounds which target the herpes virus and may 
help prevent the body from rejecting transplanted organs. 
Dr. Jeff Wright, of the National Research Council's 

Atlantic Research Laboratory, says NCR is about to apply 
for patents on a herpes-killing compound made from a 
rare Nova Scotia seaweed, The compound is so powerful 
it kills the Herpes-I and Herpes-II viruses outright. 

’ And another concoction the lab is working on, derived 
from “tiny,. slimy”. sea worms, apnearz_tn heln suppress 
rejection during organ transplants and may hold promise 
as an important anti-cancer drug. ° 

“We know it (the seaweed compound) kills the herpes 
virus in test tubes,” said Dr, Wright in an interview 
Wednesday, 


been somewhat ignored as 
_Sources for new drugs, We are exploring slugs, Sponges, 


things people don’t like to 


‘known and rare seaweed, or marine alga, found along the 
‘Coast of Nova Scotia. Because patents are about to be ap- 
_Plied for, Dr. Wright 
Seaweed but says it has gertuine anti-viral qualities. 

“It helps keep the herpes virus under control. We hope 
‘to start animal testing soon,” he said. 

The new anti-viral compound not only hinders the 
herpes virus’s life cycle and reproduction process, as do a 
-half dozen other drugs, but goes a step further by killing 
the virus. - 

Dr. Wright’s lab is also working with a compound ex- 
tracted from a marine worm found in the cold waters off 
Nova Scotia that May prevent the body from rejecting 
transplanted organs, 

' ‘The compound made from the worm appears to sup- 

‘press the body’s natural instinct to reject a transplanted 

heart, lung or liver. The compound may also have the re- 

_Verse effect of stimulating the immune system, making it 

.2 valuable anti-cancer drug. 

e OG may end up being an alternative to other drugs 

that suppress the immune system so tissue can be trans- 

planted,” he said, ; 
To sort Scientifically useful] Marine life from that 

Which holds 


“We look for things that show anti-viral or anti-fungal 
activity.” 


“The divers know Just where to go to 
Slugs and worms,” 


have only just started exploring this new frontier for po- 
tential new drugs. 


“Progress is slow and late in this area but we are 
making a start,” 


eee 


Ocean may render 
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By LAURENT LePIERRES 
Staff Reporter 

An optical zooplankton counter is 
not the kind of thing everybody would 
dream of having in their back yard. 

It is a rare instrument which will 
probably never 80 into mass produc- 
tion, but there is a market for it — 
the same restricted market a handful 
of private companies living under the 
wing of the Bedford Institute of 
Oceanography (BIO), are tapping. 

The zooplankton counter is the 
Story of a remarkable invention which 
has made life much easier for biolo- 
gists. 

It also illustrates the growing 
“symbiosis” between highly-special- 
ized industries and research institutes, 
Says Dr. David McKeown, head of 
BIO’s metrology division, whose pur- 
pose is to “solve measurement prob- 
lems scientists in DFO have encoun- 
tered or are encountering in the 
course of their work.” 

In the Zooplankton counter’s case, 
biologists were Spending too many 
hours Staring into Microscopes to ex- 
amine the tiny animals which exist at 
the lower end of the food chain, 

Metrology division's Dr. Alex Her- 
man, solved the problem with his in- 
which reduces Microscope 
time while Providing an efficient and 
Cost-effective method of counting and 
measuring the animals, 

Zooplankton exist in huge quanti- 
ties in all the world’s oceans, and rep- 
resent the major food base of fish. “Tf 
we want to determine why the Grand 
Banks are a prolific fishery, one of 
the controlling factors is the food sup- 
ply,” says Dr. McKeown. “By mapp- 
ing the distribution of zooplankton, we 
can get some idea of the food quanti- 
ty available to fish.” 

Dr. Herman's instrument mea- 
Sures zooplankton by recording their 
Passage through an optical beam. As 
each animal goes past, it blocks off a 
fraction of the beam, and that frac- 
‘ion represents its size. Thanks to the 
Sounter, biologists can keep track of 
Many more animals and determine 
their size groups all at once. 


Se 


The instrument, developed two 
years ago is no larger than an aver- 
age box, and is easy to tow behind a 
ship. It is much more convenient than 
the old technique dating back 60 
years, which involved the use of 
plankton nets. eel 

Thanks to the counter, scientists 
have already discovered zooplankton 
exist in “tremendous concentrations” 
at the very bottom of basins off Nova 
Scotia. 

“It was not known before that 
zooplankton come from the bottom 30 


metres of the basins . . . this is the 
first significant thing we’ve discov- 
ered (thanks to the counter). I don't 
know how significant it is to the fish- 
eries. All we know is that they’re 
there,” says Dr. Herman. 

The counter aroused interest in 
both local and international scientific 
circles, and its commercial capabili- 
ties were quickly identified by private 
enterprise. 

High-tech companies which rent 
office space from BIO at commercial 
rates, fill a void by helping to trans- 
fer technology from one institute to 
another, says Dr. McKeown. BIO nei- 
ither has the facilities nor the man- 
‘date to produce such inventions on a 
larger scale, so private firms acquire 
the patents, fine-tune the instruments, 
and market them. 


sort sites. The MOPers we e ‘ 
waler survey Work in the 
Funded by Castle and 00 
Provided valuable training fo 
rin€ scientists. W 
Exciting diving r. 
Hawaiian Visitors. 


i 10 come under existing terms, predicts the Austra- 
intme ; g p e 
to a fundamental re-structuring of ewes lian economic analysis, Its conclusions, based on 
igh technology, according to an important ¢ In current trends including the state of the world metal 
lan discussion paper on global funding ¢ ands markets, place the price of developing the requisite 
and development. nB for research mining technology beyond the Scope of any private 
One s ectacular except; 3 company, and even that of Enterprise, the projected 
Derforimaned of the seabed mappin trad al the UN investment authority which is intended to oper- 
= formally known as Geological Long fanvistie ate according to conventional commercial stand- 
clined Asdic — developed at the British Natural En- ares 5 ° 
vironment Research Council's Institute of Oceano- Practical benefits 
graphic Sciences in Surrey. It is 4 result of a part- Hence the likelihood for restructuring invest- 
nership Involving Public and Private enterprise ment, argues Professor Elisabeth Mann Borgese of 
which Is now Sought to boost high-tech investment, the Lester Pearson Institute for International Devel- 
Gloria is engaged in work on a $20 million, six- opment at Dalhousie University in Halifax. Her dis- 
year survey of the entire 20 million square-kilo- Cussion paper is attracting much attention in gov- 
metre Marine zone claimed by the United States for ernment and industry concerned with the current 
its exclusive economic exploitation under the United deliberations of the UN preparatory committee. For 
Nations law of the seq convention. Similar orders it is not just seabed mining technology that finds it- 
wre expected from many other coastal nations which self in this situation, she writes, “It is high technolo- 
have recently extended their jurisdiction over vast by aie ; Wet aoe Cet 
Portions of the continental Shelf, “The cost of research and deve opment is too 
high to be met from Private sources alone,” she goes 
Enormous risk on. “R&D in high technology increasingly can only 
The convention, one of the Most complex and be carried out either under military auspices as, for 
significant reforms of international law during this es ie Fie Oelenee ae ee 
led meen 2 8 Sine by 19 countries rope Bua of Ea pee Hn the Ey 
Tatified by 23 o them. It is expected to come into i ak eet 3 : ee 
force within a year or two when 60 Countries have honey a8 a classical private entity, has reached its 
Tatified it, establishing an international Tegime for des ees only practical, if distant, solution in 
hee gos seabed i gr ue chdecly sharing of protts the direction of a public/private international entity 
rom marine mining gperations: ; der UN auspices to fund R&D in marine Minin 
But the enormous high-risk capital investment ee he beneliat all countries 8 
needed oe developing the be ey es mine the The suckes story of Gloria — developed and ex- 
Polymetallic deep-sea nodules for cobalt, copper, Ploited by public as well as Private enterprise and 
nickel and Manganese is unlikely to be raised by employing technology unmatched by its rivals — 
Private industry, concludes an authoritative recent ; 


gf A mend every time they break, explains a specialist, A 
established by the UN to create the institutions en- ; 
visaged for the administration of the convention, 


al Tribunal for the Law of the Sea; and Britain and 

the U.S. are in effect already implementing a global Fast-Travell q 

pad through the pioneering deepsea mapping op- TaUnarmigey tsunamis aieer : 

eration. ri : Bay 

“Gloria is to oceanography,” says one specialist, ~~ ocean wave spawned by 

“what satellites are to cartographers.” It is a long- 

Tanged towed Side-scan sonar. The torpedo shaped 
| device emits a pulse of sonar in a narrow beam at 
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The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions to this Newsletter may 


be addressed to: 
Robert K.R. Worthington or Donald E. Saner 


President & Editor, DSPA Sec'y/Treasurer, DSPA 
S0Ub. GUILE obs 9182 Newmont Drive 
San Diego, CA 92122 San Diego, CA 92129 
(619) 455-6659 © (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Ave. 

San Diego, CA 92117 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 


DSPA CRISIS--At the recommendation of DSPA Founding Father Will 
Forman, With the concurrence of Bob Worthington and Don Saner, 

a 19 May, 1988 meeting was called of 30 Southern California mem- 
bers to discuss th& continued existence of the DSPA. Seven mem- 
bers appeared, and two telephone responses were received. In 
accordance with the wording of the notice, the non-responsive ° 
members are considered to have voted for dissolution of the DSPA. 
Although no one has expressed such a recommendation and the members 
present all favored the DSPA's continuance, the passivity of the 
general membership indicates little interest in the organization. 
There is a dearth of active, younger, manned submersible operators 
to take over the reins from the small group of members who have 
filled the officer billets for years with no replacements in view. 
Many members are too disinterested to vote, much less volunteer to 
run for office. Not only is there no replacement Editor available, 
member response to the Editor's pleas for letter contributions to 
the Newsletter are usually sparse to the point of non-existence. 
Member participation, inter-communication, and interaction were 
_the reasons for the founding of the DSPA. Without such responsive- 
ness, there seems to be no reason to continue. However, the small 
group assembled on 19 Maydecided to prolong DSPA's existence tempo — 
rarily to allow other members to make their opinions known. In the 
meantime, this small group will attempt to increa®e local interest 
and expand local membership. 


Dues--If you still owe '88 dues, please pay Don Saner now! 
place an unfair burden on the Treasurer and on the treasur 
you wish to resign, give us a break and tell us go, 
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: +34 unt 
The First Annual Interrtional Submarine Races--A surprising amo 


: = Fi a in the 
of interest has been shown, at least in the Sor eae Mus aioe 


races scheduled for June, 1989. Will Forman, ‘ate 
ter, and various corporate activities have indicated they wil 
Field entries. + Vehicles must be two-man, free-flooding, man-DpOw= 
ered. Further details are contained in this Newsletter. 


INTERVENTION '89 (ROV '89, WORKING DIVER '89, plus Manned Submer- 
Sibles) is to be held in San Diegomieats March, 1989. 4 
Manned Submersible topics are being sought. Send abstracts Ok Gus 
INTERVENTION '89 Technical Program eS eee aa 
P.O. Box 261149, San Diego, CA 92126 by September, 1988. ae 
Make the most of this opportunity to participat 
of manned submersibles. It is particularly hoped 
be papers on tourist submarines and the forthcoming "wet § 
as well as research and working deep submersibles. It 
that this symposium is an activity of the Marine > 
Society. ; na 


DSPA San Diego monthly lunch meetings were he 


17 March 1988--20 Members and guests. pre 
The meeting was held on board CARMEL 
aurant. Member Charlie Bishop desc 
accomplished on the NEL Scripps Tow 
until it was destroyed in a storm 


21 April 1988--9 Members and 2 gus 
Our speaker was Member Rick Slate 
account of the diverse and pr¢ 
designed and built Dy: DoWe=e yy 
- during the summer of ie 
were made in Atlantic and 
Eto 1200. tees. ' Za 


and Worthington as permanent Membership Chairman and Editor, res- 
pectively. The decay of interest is due to the long period of 
doldrums for deep submersibles in general and the fact that so 
many of us are ex-pilots. The policies, or lack thereof of your 
Board may well be contributory. All the more reason why they 
should be replaced! Consensus of the small group assembled (of 30 
Members notified of the meeting and its purpose) was to continue 
operating for the present, increasing efforts to improve Member 
participation and to better the active/retired pilot ratio. LCdr 
Rieck Barnes will work on increasing Navy pilot membership. Also, 
Associate Membership requirements may be modified somewhat to 
increase participation by more non-pilots with interests in our 
field. Worthington stated that he would be motivated to publish 
the Newsletter more often if he received more operational letter 
contributions. Monthly lunch meetings will continue in San Diego 
with speakers as available, but with emphasis shifting to the inter- 
change of ideas among members and more encouragement to bring inter- 
ested guests. There will be no additional "facility charge" for 
those attending, beyond the usual lunchcharge. Meeting notices 
will be promulgated by phone, the members present at this meeting 
dividing up the list of members to be notified. 


16 June 1988--13 Members and 11 guests present on CARMELLA BELLA. 
The guest speaker was Cdr. Roger Clapp, Commanding Officer of SEAL 
Delivery Team #1, a Special Warfare group based at the Coronado 
Amphibious Base. He informally discussed organization, personnel, 
training, and swimmer delivery vehicles. Their vehicles are quite 
small, although they transport up to eight/wimmers, and are battery— 
motor driven. A lengthy question and answer period followed the 


talk. 


Next meeting will be in the Captain's Cabin at Tarantino's on 21 
July with LCdr Popovich of DSV SEACLIFF as speaker. 


NEWS FROM MEMBERS 


Jurgen Schauer--Chief Pilot of GEO. : 
"Finally, 1 find some time to drop a few lines about our Coelacanth 


expedition. Our journey to the land of the living fossils began on 
October 25, 1986 in Southampton. METOKA, a British registered mo- 
tor-sailer with all the luxury one can think of, would be our home 
for the next couple of months. In pick-a-back style, she carried 
our little yellow submarine GEO on her maiden voyage to the Indian 
Ocean. All members of rhe expedition, especially the Chief, Hans 
Fricke, marine biologist and owner of the sub, were interested in 
one main question: Is our depth limit of 600 feet sufficient to 
All the information on depth 


enter the territory of the Coelacanth? 
ranges of the Coelacanths which have been caught are based on the 


knowledge of local fishermen. According: Vo;ethem, une) oceureence 
of the fish is between 500 and 1000 feet. Our optimism was great, 
but everybody was conscious ofa centadimrisk ss Aiivermweeks yard 

h intermediate stops in Gibraltar, Larnaka. 


weeks of journeying, wit 
(MGsigreisi)) 5, lalkene (Israel), Djibuti, and Mombasa, we reached the Com- 


oro Archipelago on December 24, al986. On theiinext day, we madenouir 
LES oe Oncorernatana soll a ON Moroni, the capital of Grande Comoro. It 
was highly impressive to glide down the steep black Slopes of the 
Volleano island. On oUm first dives, Weawele disappointed about 


eee 


he result of 


-s seems t 
Cue psolutely 


th regions. 
f the Comorians-: 
in particular, 
he coast. 
were aggrava 
Besides that, 


the lack of fish in all dep 
the high fishing activity o 
overfished regions we found, 
erous fishing villages along t 
ther and sea conditions which 
the whole surface operation. 

and surface ship were relatively Little. In any case; monet ne 
to perform up to two long dives a day. After 26 Co ae ee the hab- 
coast of the islands, we had collected a lot of data a ieee 
itat of the Coelacanth. The days were counted; and, slowly hehe 
surely, the hope of success became doubtful. From now on, He ih 
ided to continue our search dives during the night hours. ae : 
at 9:00 pm on January 17, 1987, on dive no. 580, we were lucky. 


The first living Coelathanth was discovered at a depth of 594 feet, 
long animal ahead of us 


a superb specimen! When we saw the IS i ts in 
in the twilight of our lights, we were yelling in happiness. > 
confusion. The 


we approached, the fish showed no sign of panic or 
fins slowly and gently and was 
This very first meeting 


4tjar ae ial 


animal began to move its numerous 
regularly posing in front of our cameras. ; 
of a’ living primordial being was the absolute highlight in my fune- 
tion as a pilot of GEO. To tell the truth, it took me a couple of 
days before I believed what I had seen. On the following 12 night 
dives, we found another five specimens. We all fell in love with 

a fish! Please see the article in National Geographic, June 1988 
issue, "A Fish That Time Forgot". 


Jon Engstrom--UCLA (4/5/88), (ex-DOWB) 
thought that I would drop a line to let you know what I have 
been doing. On 10/1/87, I started to work for UCLA as Director of 
Deve;opment for all the sciences; Astronomy, Atmospheric Science, 
Chemistry and Biochemistry, Earth and Space, Geophysics, Mathem- 
atics, and Physics. My job is to raise money for all of these 
departments. UCLA is really world-class when it comes to research 
and the sciences. It rates 1,2, or 3 , depending on the field. 


The 1987 Nobel Laureate in Chemistry, Donald J. Cram, is from UCLA. 
I am, therefore, back in the world of the working. Consulting was 


getting ‘very difficult and hard to maintain a family. I miss get- 
ting together with the DSPA crowdand do enjoy reading the Newslet- 
ters. The recreational submersible market seems to be booming 

and I hope you are there taking advantage of BLO ae 


Deam Given's SUBNOTES, March 1988, is primarily devoted to manned 
Submersibles and contains much informative material, a little of 


which is copied in this Newsletter. 


‘ 
Late notice--Additional calls from members not presenta (he, 19 May 
-Please 


meeting indicate definite support for eontinuation oO 
tell us how you feel about it. Your Board needs your expressed 
opinion now. Don't delay! Again, failure to communicate and non- 


payment of dues can only be interpreted one way. 


Scientists photograph ancient fish — 


t New York Times News Service 


* NEW YORK — Primitive fish once 
‘believed to have died out long before 
‘the demise of the dinosaurs have 
‘een photographed for the first time 
“on movie film in their deep ocean 
‘habitat. 

: The strange movements of these 
coelacanths, survivors of a biologi- 
‘cally ancient line, surprised and de- 
lighted the scientists who ventured 
‘into their habitat in a research sub- 
‘marine. Scientists believe that future 
analyses of the pictures may shed 
‘light on the aquatic ancestry of all 
‘Jand vertebrates, including humans. 

: The pictures, which include still 
“photographs, movies and videotape, 
were taken by a West German team 
‘using a miniature submarine in the 
awestern Indian Ocean near the 
Comoros Islands. They show the bi- 
azarre, five-foot creatures performing 
~oecasional headstands, swimming 
‘belly up and sometimes swimming 
9 backward, among other unusual be- 
havior. 7 oy 
= Dr. Hans Fricke and his colleagues 
‘trom the Max Planck Institute for 
sComparative Physiology and the 

° University of the Saarland recorded 
“the peculiar swimming and 
‘maneuvering of six of the animals 
-during eight hours of observations. 
2The findings are reported in this 
‘week's issue of Nature, a British sci- 
‘entific journal. 

> Coelacanths are members of a 
‘larger group of primitive fishes, _ 
-crossopterygians, which many zoolo- 


gists believe are an important evolu- 
tionary link between aquatic and ter- 
restrial vertebrates. Of the eight fins 
on these fish, four are paired and 
have bone structures that may repre- 
sent the beginning of a transition to 
the legs of land animals. The extinct 
rhipidistian fishes, also members of 
the crossopterygian line and close 
cousins of coelacanths, are widely re- 
garded as ancestors of the amphibi- 
ans, from which all other four-footed 
land animals are believed to have 
evolved. 


Fossils of crossopterygians have . 


long been known to paleontologists. 
Judging from the fossil record, coela- 
canths and other crossopterygians 
first appeared during the Devonian 
period some 350 million years ago, 
and they evolved into an extremely 
successful line. The coelacanths were 
fairly large, up to about five feet 
long,and—their-- formidable teeth 
made them effective predators. But 
the fossil record suggested that cros- 
sopterygians became extinct around 
90 million years ago, some 25 million 
years before the disappearance of di- 
nosaurs. 

In 1938, however, a fisherman near 
the southern coast of Africa netted a 
strange fish, the remains of which 
reached a biologist. He identified the 
animal as a coelacanth. 

The discovery was a sensation, and 
scientists offered rewards to fisher- 
men for more “living fossils,” as the 
creatures were dubbed. In 1952 a sec- 
ond specimen turned up, and since 


In The News 


RADM J. Bradford “Brad” Mooney 
has agreed to serve 00 the Board of 
Directors of SEACO Inc. in Honolulu, 


Hawaii. RADM Mooney. 


who retired 


last month as Chief of Naval Re- 


; éearch, was recently 

Oceans 87 with the 
Society 1987 Special Com- 
mendation and Award for his out- 
standing personal 
and his leadership. Mooney 
a long and illustrious career as a 
_-Navy deep submergence vehicle pi- 
Jot, submariner. oceanographer and 
~ presidential scientific advisor. 


nology 


honored at 
Marine Tech- 


accomplishments 
has had 


then, a few more coelacanths have | 
been found in the Indian Ocean, some | 
of which were captured alive. 

But despite many efforts, scien- 
tists have never succeeded in fully 
reviving the traumatized coela- | 
canths brought up hundreds of feet to 
the surface, and live specimens have 
always died within a day or two of 
capture. This has prevented paleon- 
tologists and anatomists from study-_ 
ing the natural movements of 
healthy coelacanths. Such observa- | 
tions were regarded as important in | 
finding possible traces of the ani- 
mals’ preadaptation to crawling on 
land. ; 

Despite the extreme rarity of liv- 
ing coelacanths, Fricke’s group says 
in its Nature report that the scien- 
tists found no fewer than six of the 
fish at depths from 380 to 600 feet. . 
The coelacanths were about five feet : 
long. Although they proved to be noc- | 
turnal, the animals did not seem dis- 
turbed by the bright lights of the 
manned submarine Geo. ce 

The behavior of the fish was some- — 
times puzzling. All the coelacanths 
occasionally performed a kind of 


" headstand lasting up to two minutes. 


Sometimes they swam with their bel- 
lies up, and sometimes they swam 
backwards. For the most part, the 
fish maneuvered sluggishly, merely 
coasting in the upwelling or 
downwelling of ocean currents. Oc- 
casionally they would dart forward, 
their main thrust. coming from their 
large, paddle-like tail fins. 


Fish without jaws 
left fossil remains 
in Bolivian peaks 


Fossils of the oldest vertebrates 
ever found, 470-million-year-old 
jawless fish, have been uncovered 
in large stone slabs in the moun- 
tains of southern Bolivia. 

The well-preserved remains are 
in an area that was once covered by 
ocean. The new species was named 
Sacabambaspis, after a nearby vil- 
lage, by Canadian graduate student 
Pierre-Yves Gagnier, who spotted 
the first fossil. 

The researchers, from the French 
National Research Centre in Paris 
as well as Bolivia, say the fish prob- 
ably lived in shallow salt water and 
swam like tadpoles. 

Some of the fish were 45 centi- 
metres long and 15 cm wide. They 
pee fed by sucking in food. 

j . . ret , 
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PC-8: A ‘Remarkable’ Submersible 


By H. A. Moffitt, I] 

NASA Technology Development 
Officer 

National Space Technology 
Laboratories 


TV he past year saw another signif- 
icant milestone on the cutting 
edge of deep submersible technology 
with the exploration of the RMS 
Titantic by Alvinand Jason Jr. In the 
field of not-so-deep submersible tech- 
nology, a less publicized milestone 
was also reached this year, the 15th 
anniversary and 1500th dive of what 
was the lead boat in the “standard” of 
manned submersibles, the Perry PC- 
8. To mark this otherwise unnoticed 
anniversary, a brief history of the 
development and operations of this 
remarkable undersea workboat is in 
order. 

The late 1960s and early 1970s saw 
the rea] “heyday” in marine science 
and manned submersibles. As the 
enthusiasm for exploring “inner space” 
became tempered with the realities of 
cost-benefit accounting, John Perry 
accurately foresaw the need for rugged 
and dependable undersea workboats 
for both scientific and commercial 
applications. In 1968, Perry Subma- 
rine Builders of Rivera Beach, Flor- 


ida, launched the first of their series - 


of larger than “Cubmarine” submers- 
ibles: the 366-meter-rated, three- 
person capacity PC-5C; the 41 I-meter- 
rated, four-person Shelf Diver; and 
the 366-meter-rated, four-person Deep 
Diver. As a joint venture of Edwin 
Link and John Perry, Deep Diver is 
particularly noteworthy as the first 
modern diver-lock-out submersible. 
The viewing arrangement of each of 
these vehicles was quite similar. While 
all were quite capable, placement of 
the twenty one or so 20-centimeter- 
diameter viewports provided the crew 
with ample opportunities to explore 
strange new contortions in the con- 
tinuing search for an adequate field 
of view and perhaps, occasionally 
comfortable viewing positions. 

In 1970, the U.S. Naval Civil Engi- 
neering Laboratory (NCEL) at Port 
Hueneme. California, madea signifi- 
cant advancement in furthering the 


concept of acrylic plastics for pres- 
sure vessels with the launch of Nemo. 
Rated for a i vo-person crew to a 
depth of 183 meters, Nemo dramati- 
cally demonstrated the comfortable 
and panoramic viewing advantage of 
a clear spherical hull. While the 
tethered Nemo was basically an 
underwater yo-yo, the pioneering 
work that went into its development 
provided the basis for the transpar- 
ent spherical hulls in the U.S. Navy’s 

free-swimming Makakai and Ed 
Link’s state-of-the-art Johnson-Sea- 
Link, both launched in 1971. The 


Navy's continued investigations of 
spherical hulls and exotic materials 
resulted in the design and launch of 
the Deep View. Built at the Naval 
Undersea Center (now the Naval 
Ocean Systems Center in San Diego, 
California), Nemo’s hull consisted of 
two hemispheres, one HY-100 steel 
and the other silicon glass. Deep 
View was used principally to research 
the problems of joining glass to metal 
under high pressures. While designed 
fora 460-meter rating, the two-person 
Deep View was only certified to 30 
meters. The glass viewport was later 
replaced by an acrylic hemisphere. 

The offshore petroleum industry 
quickly recognized the utility of the 
manned submersible. By 1970, Perry 
Submarine Builders had delivered 
the first of what would be twenty 
manned submersibles for commer- 
cial oilfield support. Rated for 411 
meters, the four-person PC-9 was 
renamed by Brownand Root, Inc. as 
Survey Sub ] and saw extensive ser- 
vice in subsea surveying and inspec- 
tion. Like her Perry predecessors. 
PC-9 was equipped with the familiar 
and painful 2! 20-centimeter-diame- 
ter viewports. 

| 


Evolution Results 

Recognizing the panoramic view- 
ing potential of acrylic spheres and 
the operational limitation of spheri- 
cal hulls in commercial submersible 
operations, John Perry investigated 
methods for adapting spherical hull 
technology to an “industrial strength” 
submersible hull. The result was the 
1971 launching of the PC-8. Rated 
for depths of 244 meters, the two- 
person vehicle was the first commer- 
cial submersible to be eq uipped | with 


' Bie ne 
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the now trademark Perry hemispher- 
ical bow viewport. The combination 
of a rugged stee] hull coupled with 
the panoramic field of view provided 
by a large diameter acrylic hemis- 
phere provided what has become the 
standard in manned submersibles. 
PC-8 was the lead boat of some 19 
vehicles that were to come off the 
Perry Submarine ways in both obser- 
vation and diver-lock-out configura- 
tions. Two PC-8 class, five PC-/2class, 
two PC-/4 class, one PC-J5, and five 
PC-18 class workboats would be built 
as variations on the basic PC-8 con- 
figuration. Two PC-J6 class deep- 
diving submersibles would use spher- 
ical hulls as well as hemispherical 
viewports. -The hemispherical view- 
port design would later find use in 
tethered Perr, submersibles and div- 
ing systems including the Observa- 
tion Maneuvering Bell (OMB) series. 
If imitation is a form of flattery, 
Perry Submarine Builders were highly 
flattered in later years by a number of 
submersible manufacturers in Europe 
and Canada who also adopted large 
hemispherical viewports into their 
designs. 


Firsts, “Onlys” and Changes 
Although builtin 1971, PC-8 would 
not see the oilfields until 1974. While 
her operational history is not well 
documented, PC-8 saw service on a 
wide variety of missions including 
engineering testand evaluation, scien- 
ufic operations. and a submersible 
rescue attemp:. The PC-3 was used 
extensively off the east coast of Flor- 
ida and the Bahamas. inciuding oper- 
ations in conjunction with tne Hydro- 
lab undersea habitat. I: < reported to 
have accomplished a number of firsts 
and “onlys”; for exarole: the first 
submersible with a iarge plastic view- 
port, the first submersible to operate 
in the marginal ice zone, and proba- 


_ bly the only submersible ever to be 


carried to sea and launched off the 
back of a U.S. Navy nuclear attack 
submarine. ; 

In 1974. PC-8 returned to Perry 
Submarine B alders fora refit prior 
tomdelivery © North ssn ©} 


8B saw 2Xtensive ser ce 
shore uilfields of tne 


the Mediterranean. Following the 
demise of Northern Offshore, PC-8B 
wore Intersub colors for the remainder 
of her petroleum support career. After 
the decline in the manned submersi- 
ble activity in the late 1970s and early 
1980s, PC-8B would languish dis- 
used with her submersible siblings in 
the cavernous British Underseas Engi- 
neering (BUE-Subsea) warehouse in 
Aberdeen, Scotland, until 1983 when 
purchased by Research Submersibles, 
Ltd. 


Difficult Operations 

Following shipment to Jamaica, 
PC-8B once again saw service in the 
advancement of marine science from 
1983 to 1985. Operated by Research 
Submersibles, Ltd., for the Discovery 
Bay Marine Laboratory, PC-8Bdove 
the alpine terrain submarine envir- 
onment of the north coast of Jamaica. 
Ocean islands such as Jamaica pro- 
vide near-shore sheer vertical walls 
from depths of 46 to 122 meters fol- 
lowed by very steep slopes to the 
depths of the local deepsea trenches, 
typically greater than 2,124 meters. 


The deep island slopes are often 
punctuated with ‘massive monolithic 
“slump blocks” of unknown origin. 
Unlike the oilfield operations, each 


submersible dive from an ocean island 
is frequently to the vehicle’s maxi- 
mum rated depth. Routine daily opera- 
tions off Discovery Bay provided 
marine scientists with an unparal- 
leled opportunity to directly observe 
and sample deepsea flora and fauna. 
Approximately 400 dives resulted in 
many significant scientific findings. 
Of particular significance is the obser- 
vation that many so-called rare, ex- 
tinct, and living fossil species such as 
the stalked crinoid, Cenocrinus aste- 
rius and the slit-shell Entemnnotro- 
chus adansoniana are not-so-rare and 
are actually alive and doing quite 
well. As Mark Twain might have 
reported, “.. reports of their demise 
have been somewhat exaggerated. ..” 
What is unfortunately quite rare are 
the opportunities for marine scient- 
ists to study shallow and deepsea 
organisms and processes in situ ona 
routine basis. 

In mid-1985, PC-8B was moved 
from Jamaica across the Cayman 
Trench to ply the lucrative tourist 
trade in Grand Cayman. It was ona 
typical one-hour tourist sortie to 244 
meters that chief pilot Stewart Mailer 
discovered a local legend; the remains 
of the 65-meter inter-island freighter 


Kirk Pride, resting on three very 
large slump blocks at a depth of 212 
meters. While the legend reports the 
vessel sinking under mysterious or 
hysterical circumstances in 1976, she 


was reported to be carrying a full , 


cargo of green-bottled beer with a 
deck full of expensive automobiles. 
Pilot “Legend Buster” Mailer noted 
one inexpensive auto in the hold and 
a few empty green beer bottles scat- 
tered on the bottom about the ship. 
While the Kirk Pride is barely sub- 
merged compared to RMS Titanic, 
the wreck does have the distinction of 
being the deepest, readily accessible 
shipwreck in the world today. 

In mid-1986 PC-8 B's tropical vaca- 
tion came to a close with her sale 
to the Bulgarian Institute of Ocea- 
nology based in Varna. Following a 
well desired refit in Grand Cayman, 
PC-8 Bwill see operations for marine 
research in the Caspian and Black 
Seas beginning in 1987. 

While no one keeps records of such | 
things, it is probably safe to say that 
in the fifteen years since her Jaunch- 
ing, PC-8 has safely logged more 
dives than any other operating sub- 
mersible today. As the actual dive | 
total now nears 2,000, it is a record 
unlikely to be broken in the near 
future. It is a tribute to the innovative 
engineering of John Perry and the 
skill of Perry Submarine Builders 
that PC-8 is today configured and 
operating essentially as she was when | 
first launched in 1971. Whether div- | 
ing for science, engineering, or adven- | 
ture, PC-8 has proven to be a truly 
remarkable submersible. /st/ : 
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Alan Whitfield has 
left RSL and is now 
operating the DEL 
MAR DEEP SUB at CO- 
zumel.| 


The Casa Del Mar and La Ceiba 
Hotels proudly announce the arrival 
ofa fantastic new deep-diving 
submarine to their operation. 
Located at the Casa Del Mar jetty, this 
exciting new undersea vehicle will 
dive the Cozumel Wall to depths of 
approximately 1000 feet. Six dives per 
day, of one hour duration. are off 

to divers and non-divers alike. All in 
complete comfort and safety. Large 
viewports offer passengers an 
excellent opportunity to record their 
experience on camera and video. 


SPECIFICATIONS 
Werght: 20 ton 
Length: 26 ft 
Beam: 14 ft 
Herghr: 11 it 
Depth: 1000 ft 
Pox 10 
Grew: 2 


Cemiicanon: 
Amenan Bureau Shipping 
Insurance: ‘ 
Leods of London: 
Viewine: 
Large (30 ws) Porss 
Gear Acrvic Towers 
Underwater Lights 

No Experience Necessary 
Normal Atmosphere Pressure Inside 


= 


. ADVANCE RESERVATIONS ADVISED 
Phone. (2H) 6935277 (USA) 
18004214800 


Locapon. Casa Dei Mar Horei 
Comumel bland 
_Meeco 


Manned Submersible Use Increasing 


There has been a steady increase this year in the number of manned submers- 
ible dives. The number of non-tounst dives is up approximately 33% from 1986 
(Sce Sea Technology, December 1986, p. 12). Tounst submersibles operating 
off Grand Cayman Island have carried more than 23,000 passengers. The 
number of manned submersibles in pan or full-time operation is also increas- 
ing. Marine scientists are expanding their field activities to include manned 
submersibles, We've noted that commercial manned submersibles are being 
engaced for operations inthe Great Lakes, the Caribbean Sea. and both Pacific 
and Atlantic ocean research. The number of individual scientists that have 


mide dives is now in the hundreds and increasing. 
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1987 Manned Submersibles Dives 


Submersible Dives Scientists 
Alvin 168 268 
Atlantis | 500° 0 
Avalon 25° te) 
Ocep Rover 12 te) 
Jonnson-Sea-Link I 170 75 
Jonnson-Sea-Link I} 278 119 
Mormaid Il 35 10 
Myslic 30 te) 
Nautile 35 0 
Nekton D 385 146 
NR-1 5 10 
PC1203 120 9 
PC1802 & PC1203 960 te) 
Pisces Ii 35 > ES 
Pisces IV 200° 200° 
Pisces VI 25 0 
Turtle 33 (0) 
TOTALS 3016 863 


Tourists 
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RAam. J. B. “Brad” i — 
Mooney Jr, USN (SR, 
(Ret. )hauled down { A 
his flag last August ate 


after 34 years in — = 
the Navy. His tours \= f 
included service as mae: ‘ 
the 15th Chief of 

Naval Research, Oceanographer of the 
Navy, Chief of Naval Development, and 
chief staff officer of Submarine Devel- 
opment Group One—keepers of the Navy's 
deep submergence fleet. A 1953 graduate 
of the Naval Academy, Mooney has 
logged considerable time as a submariner 
and was at the helm aboard Trieste 11 in 
1964 when she located the hull of the 
sunken submarine Thresher. His most 
recent honor was election to membership 
in the National Academy of Engineering. 
Currently, Mooney is also a research 
associate at Texas A&M University; a 
visiting professor at the University of 
New Hampshire; and a consultant to 
SEACO Inc. (Hawaii), Florida Atlantic 
University, and Harbor Branch Oceano- 
graphic Institution. 


A revitalization of emphasis on space- 
related research, technology and educa- 
tion—indeed, on research technology and 
education across the board—is needed in 
our United States today. Support for 
science, technology and education is di- 
rectly connected to the economic health, 
and economic competitiveness, of our 
nation. Science, technology and educa- 
tion are an essential element of the eco- 
nomic decision process. 

The federal government spends in excess 
of $60 billion a year for research and 
development. Of this, only about 12% is 
devoted to basic research in science and 
engineering. Basic research—the search 
for knowledge together with related tech- 
nical education programs—is our invest- 
ment in the future. Steady, stable, and 
multi-year investment in science and tech- 
nology research, in good times and bad, 
is an economic necessity. 

The recognition of the need for increas- 
ing our economic competitiveness has 
become conventional wisdom. To improve 
our standard of living in this country we 
must produce more and do it more effi- 
ciently. Our economy has shifted from a 
national economy to an international 
economy. 

At 1.9% of gross national product, civ- 
ilian R&D spending is less than that of 
Japan and West Germany. Basic research, 
as a percentage of total federal R&D. has 
been dropping. Defense spends less than 
3C ofits R&D budget on university research. 


ocean space and o 


Let’s Revitalize Research to Better Our Competitive Profile 


The university share of federal R&D 
support has been dropping since the peak 
in 1979. 

Japan has doubled its technical work- 
force in the last two decades. It produces 
about as many engineers annually as we 
do—with half our population. In the 
U.S., employment demand for scientists 
and technical people has grown three 
times faster than the real GNP and total 
professional employment. The demand 
for scientists and engineers will continue 
to increase as our modern knowledge- 
based economy advances. 

It is not clear that we will be able to 
meet that demand. 

The projécted demographic decline in 
the number of 22-+year-olds in the U.S. 
will exacerbate the problem unless a 
greater proportion of the undergraduate 
population is attracted to the science and 
engineering fields. We need to encourage 
students to study and major in science 
and engineering. We need to encourage 
them to stay in school, or return to 
school, to pursue advanced science and 
engineering degrees. Our pre-college cur- 
ricula needs to be reviewed and changed 
to make it more exciting, more attractive, 
and to inspire interest in studying science 
and engineering and seeking careers essen- 
tial to our economic well-being. - 

The ratio of science and technology 
Ph.D. output to total Ph.D. output in 
Japan is twice that of the U.S. The Japa- 
nese pre-college youngster attends school 
250 days a year as compared to 180 days 
per year in this country: The U.S. is rated 
thirteenth internationally in education. ... 
going down. Japan is seventh. . .going 
up! 

More than half of our doctorates in 
engineering and increasing numbers in 
mathematics and other fields are now 
foreign nationals. Foreign students ac- 
count for nearly 85% of the recent growth 
of graduate education in the U.S. With 
fewer Americans choosing science and 
engineering careers, we are becoming 
increasingly dependent on foreign na- 
tionals in some of the high demand spe- 
cialties. Many foreign graduates of our 


universities remain to contribute to our — 


economy, research, and education. 


That large percentage of non-immi- — 
grant. alien science and technology faculty g 


and graduate students in our universities 


also presents a problem of significant 
sere 


On another level involving that compe- 


proportions to classified researc 


titiveness issue, we need 
quality of instrumentation an 

There are many similar 
uter spa 


Soapbox 


covers, instruments exploit. Diving is 
equivalent to extra-vehicular activity, 
manned submersibles are shuttles, re- 
motely operated vehicles are satellites. In 
both ocean space and outer space these 
tools complement one another. Humans 
are the most flexible of instruments. — 

Jn my view, humans will be required in 
the loop for some time to come. 

Many challenges face our next presi- 
dent in the areas of science, technology 
and education. I've mentioned several of 
a generic nature. Now let’s move to some 
specific challenges of a less generic 
nature. Space platforms wil] play a large 
role in our study of global change. 

Any national space policy should be 
related to a national ocean policy. The 
Canadians have recently adopted a na-- 
tional ocean policy. In my view we have a 
need for one to focus our ocean efforts. 

Certainly our ocean efforts will include 
scientific research associated with global 
change. Anthropogenic changes are fun- 
damentally different from other factors 
that have shaped the Earth. The rates of 
change tend to be far greater than those 
of other evolutionary processes. We must 
focus interdisciplinary scientific efforts 
on the complex system of interacting 
processes that affect and control our 
dynamic, yet delicate, planet. We must 
come to grips with the adverse global 
effects of the interrelationships among 
“greenhouse gases.” ozone depletion, 
deforestation, and desertification. 

We need to squarely face the issue of, 
waste disposal—toxic and otherwise. The 
solution must be\a workable one. 

Our national position on commercial 
use of the oceans for other than fishing 
and transportation begs attention. 

As a start, perhaps presidential candi- 
dates should consider where 
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Sea Cliff: A National Science Asset 


S ome time in late spring, the U.S. Navy’s deep-diving submersible Sea Cliff will enter a new 

and expanded activity phase. At that time—Pentagon sources speculate it will happen as 
early as May—this nation’s only 20,000-foot-capability submersible will gaina more able support 
vessel for deep water dives almost anywhere. The former offshore service vessel Laney Chouest is 
being modified for her long-term role as the new support ship for both Sea Cliffand her shallower 
diving sister vessel, Turtle. (Sea Technology, August 1987, page 62) Owned by Edison Chouest 
Offshore (Galliano, Louisiana), the 72-meter support ship—bristling with electronic gear and a 
new Sea Beam survey sonar—niay be operated by Chouest as well. 

Sea Cliffhas been the center of a controversy for some time. She is ina very real sense an unique 
national asset that does not get used sufficiently or appropriately by the people who really need the 
capability—the scientificand academic communities. That difficulty has in the past stemmed from 
the Navy’s somewhat undeserved reputation of not supporting those science needs well. It is also 
no small matter that Sea Cliff's current support ship, Lockheed’s Transquest, is not an ocean- 
going vessel and is necessarily restricted to within 150 miles of protected waters. “ 

In our discussions with key Navy personnel at OP-23 (Deep Submergence Division), at the 
Office of the Chief of Naval Research (OCNR), and with potential scientific users, it appears as if 
the Navy has been long concerned about that reputation and is eager to alleviate it. 

The need for Sea Cliff’s unique capabilities is there; the willingness on the part of the Navy for 
increasing cooperation seems to be growing. 

She has already participated in some important scientific investigations on the Gorda Ridge 
offshore Washington for the Minerals Management Service and the U.S. Geological Survey. 
Plans are in the works now to return for more studies there in late summer. Also tentative is a 
proposal, Sea Technology was told, for an expedition off Panama this year, led by Woods Hole 
Oceanographic Institution’s Dr. Robert Ballard, to explore plate tectonic features. 

Prompted by former Secretary of the Navy John F, Lehman Jr.’s famous “Oceanographic: 
Initiatives”—espoused in 1983—the concept of using such Navy assets as Sea Cliff, Turtle, and the 
venerable NR-/ by the civilian scientific community is already in place. We are told that all it takes 
is an application to OCNR, which branch is acting as coordination point-of-contact. The letter 
application simply requests ® a project description with goals and progress to date; © a statement of 
how the submersible will be used, with highlights of how the asset’s unique capabilities can 
contribute to the expedition; @ a list of proposed configuration changes to the submersible; ® where 
the operation will take place and how much on-station time is required; @ specific operating 
conditions: @ a statement about the project's total funding profile and amount to be spent on 
submersible operations; @ the program element number and assigned project or task number; and 
the name and telephone number of the point of contact in the project organization. 

We believe there really isan on-going effort in the Pentagon and in the Office of Naval Research 
and at SubDevGp One in San Diego—where Sea Cliff and Turtle are based—to “market” the 
submersibles’ capabilities to the civilian community and to improve upon the Navy’s performance 
in supporting deep ocean science. ae 

* We also believe that the risk is getting more tenable to induce research institutions and 
universities to go out on that limb and make the effort to employ this valuable U.S. capability. The 
only other options are France's Nautile, the Soviet Union’s brand new Mir Jand Mir IT, or Japan’s 
soon-to-be-launched Shinkai 6000. ; 

We applaud the efforts on both sides to use Sea Cliff more effectively and more often—in spite 

of priority use risks that will never really go away—as the scientific fruits of such a mission could 


well be worth the “cost.” st’ 
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An OVERVIEW OF TOURIST 
SUBMERSIBLE OPERATIONS 


In the early 1980s, Research 
Submersibles Ltd. (RSL) was founded 
and it started the present boom in 
submersible acuvity by purchasing, 
refurbishing and moving a deep diving 
submersible to Jamaica in the 
Caribbean. The sub, PC-8, was based 
at the Discovery Bay Marine 
Laboratory. Between scientific 
missions, it was offered to the public as 
a tourist submersible to vicw the 
undersea world in a_ shirt-slecve 
environment. RSL, following the 
example set by Jacques Piccard in Lake 
Geneva, Switzerland, years earlier 
(1964), set the stage for a major 
tumaround in manned submersible 
acuivily. 
Following its initial success in Jamaica, 
the company set up its current 
headquarters in George Town, Grand 
Cayman and began additional tourist 
submersible operations with the 
addition of subs PC-1203 and PC-1802. 
Because of downtum ‘in the use of 
manned submersibles for offshore oi] & 
gas suppon, a number of these vehicles 
were on the market at very low prices. 
RSL took advantage of this situation, 
bought several, refurbished them and 
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‘eee 
RSL's PC-1802 lifted our of water ‘for battery 
recharging 
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by Patrick W. Smale 


put them to work in the warm, calm 
waters of the Caribbean. The year was 
1983 and the public took to the idea of 
exploring the reef wall to a depth of up 
to 800 ft. A new market had been 
discovered. 

A second major tourist submersible 
event also happened in 1983 and it was 
onc that was to make a lasting mark on 
the industry. Sub Aquatic Development 
Corp. was founded in Vancouver, 
British Columbia. Carrying Piccard’s 
idea even further, this firm designed and 
built the first of the Adlantis Tourist S ub- 
marine class, designated the TS-1. 
Following construction, the TS-1 was 
sent to Grand Cayman and began taking 
tourists on fascinating underwater 
voyages. 

Because the TS-1 was a different 
submersible design, targeted to a 
different clientele, it was not in direct 
competition with the RSL subs. A 28- 
passenger, shallow-water sub designed 
to dive no more than 150 ft., the TS-1 
attracted non-diving, family groups that 
traditionally went for “glass-bottom” 
boat tours while on topical holidays. 
The RSL subs, on the other hand, 


The author welcomes a local schoolgirl 
aboard the Pau Pau | (PC 1201) in Rota, 
Commonwealth of Northern Mariana 
Islands 
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‘and recovery. 


to the sport diving market 
e who wanted to 


nce the thrill of a Grand Cayman 
“wall dive.” 


general, 
consisting of peopl 


experic 


These two firms dominated the 
submersible tourist/sport diving market 
and while not in direct competition at 
first, they are now competing in the 
design and construction of new-build 
submersibles. For instance, both have 
decided that multi-passenger tourist 
submersibles stand to make the most 
profit per dive and cach are building new 
designs to take best advantage of this 
burgeoning market. In addition, other 
entreprencurs have recognized the 
potential and a few have started up 
competing operauons. 
One of the biggest reasons this market 
can support the operation of manned 
submersibles is because none of the 
Current or planned vehicles are 
dependent on a support ship for launch 
All are long-term 
waterbome and require dry-docking for 
planned maintenance and required 
inspections, ¢.g., annual overhauls, 
ABS surveys, or in the case of the deep 
diving subs, for routine battery 
recharging operations (the newer subs: 
can have their batteries charged while 
in-water and a number of the older subs 
are being retrofitted for this capability, 
as well). The subs are either moored to 
an offshore buoy or brought alongside a 
dock and then towed to the dive site by 
an inflatable or small work boat. The 
savings resulting from not requiring a 
dedicated Support ship and all the 
inherent expenses, plus the many paying 
dives per day and, thanks to the superb 
weather, the good number of available 
diving days per month, all means a 
healthy profit can be realized by firms 
Owning and “operating these 
submersibles. 
Perhaps the only disadvantage of 
operating in these warm Waters js 
rick ee ee §rowth on the 
ae €, controls the 
growth by spraying a bleach & water 
mixture, followed by a fresh water rinse, 
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each time the sub is out of the water for 
a battery charge or routine maintenance. 
Marine growth is a greater problem for 
those subs that stay in the water for 
months at a time. 
As important as the selection of the 
proper submersible is for the operation, 
actual site selection is perhaps more 
vital to the success of the business. The 
dive site location can often determine 
the success or failure of a tourist 
submersible operauion and a number of 
variables must be taken into account 
before committing to a particular 
operational location. For example, the 
physical environment must be within 
the operating limits of the submersible. 
The local government must be coopera- 
tive so that all required rules and 
regulations can be met, including the 
availablility of working permits for the 
submersible crews. 
There also has to be good infrastructure 
Support to prevent unnecessary 
downtime of the vehicle. Tourist 
demographics must be worked out to 
ensure that people will line up for 
submarine ndes. And so on and so on. 
RSL at one ume set up a tounst 
submersible operation on the Turks & 
Caicos Islands. At first, itappeared to be 
an excellent choice of sites. However, 
the prevailing currents were beyond the 
capabiliues of the submersible involved 
and RSL was forced to close down the 
operation and look for a more suitable 
location. In another case, research and 
planning indicated that a location in the 
Pacific was a good choice. It was 
discovce-ed, however, that the bottom 
was almost completely lifeless, as the 
coral had been nearly wiped out by the 
“Crown-of-Thorns” starfish years 
earlier. Needless to say, the tounsts 
were not overly enthusiastic about their 
diving experience. , 
To date, there are about seven 
Submersibles working on aregular basis 
worldwide in the tourist industry. There 
are at least four more nearly ready to 
commence operations and about eleven 
others under contract to build or under 
an option to build by the four maior 
firms involved in the design and 
construction Of tourist submersibles: (1) 
Sub Aquatic Development Cerp., 
Vancouver DsCe - a@)pishie© 
Submersibles Ltd., Vancouver, B.C.: 
(3) Fluid Energy Ltd., Inverkeithing 
(across the Firth of Forth from 


Edinburgh), Scotland: (4) Winchester 
Associates, Aberdeen, Scotland. 
Current locations of tourist sub 
operauions include Grand Cayman, 
Barbados, St. Thomas, St. Croix and 
Rota (Commonwealth of Norther 
Mariana Islands). Sites for some of the 
new vehicles include Hawaii, Saipan, 
Guam, Japan, Finland, Bermuda, 
California and Florida, as well as an 
undisclosed Mediterranean location. 
Many of these locations will be the base 
for more than one sub. Grand Cayman, 
for example, has four submersibles 
Operating there presently. 

Company managers have two view- 
points regarding recruitment and 
selection of crews to operate and main- 
tain these submersibles. One is to hire 
experienced oilfield/research pilots, 
train them on the particular submersible 
involved and let them carry on. The 
Other is based on the philosophy of not 
being able to teach an old dog new tricks. 
Potenual crew membersare picked from 
a wide range of backgrounds, such as 
divemasters, boat operators, techni- 
clans, mechanics and community 
collece graduates! Both methods seem 
to have ment and, in fact, most of the 
operating firms have a mixture of 
expenenced and inexperienced hands. 
The latter serve in subordinate crew 
positions, such as co-pilot, while they 
get their training and experience. As the 
industry expands, it’s entirely possible 
that the demand for experiénced pilots 
could outstrip the available supply. 
With the recent decision by the U.S. 
Coast Guard to issue Captain licenses 
with a ‘Submersible Endorsement” to 
pilots of tourist submersibles that are 
USCG-certfied, formal training of 
pilots might become a stringent 
requirement forall firms involved in this 
growing market. 

The future of the tourist submersible 
industry looks good. With the applica- 
uon of ever advanced technology to the 
present problems and limitations of the 
current generation of vehicles, coupled 
with the enthusiastic spint of the 
operating companies involved, and 
combined with the professionalism 
shown by the crews, then it seems the 
tourist submersible industry will be here 
for a long time to come. 
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[Pat Smale, 32, has worked with various 
diving and submersible systems, 
involving inshore, offshore and tourist 
contracts ona worldwide basis since his 
graduation from the College of 
Oceaneering in 1978. He is an 
Associate Member of the Deep 
Submersible Pilots Association and has 
contributed to a number of publications 
on the subjects of diving and 


submersible operations. 
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Surprising Animal Life 
Found Around Vents 


’ Although they are found in some of the earth’s ~ 
most inhospitable areas, hot water vents are home 
to several varieties -of newly-discovered exotic 
animals, Scientists have. observed several dozen . 
new species in 16 previously unknown families at 
the vents... -. > - SEY Sea el Ret creo 
“There .are differences between 'the complex 
biological communities found around Atlantic and - 
Pacific vents. The Atlantic -vents are ‘home to ~ 
‘more free-swimming animals, in particular:eye- _ 
less shrimp, which live around -vents exuding 
“black smoke,” and large flat eel-like creatures. ~~ 
The Pacific vents have more’ sessile creatures, ~ 
including “fields -of ‘meter-long «red-bodied - tube — 
worms, giant clams and mussles.. = 
Other vent “life forms include::-anemones, at™) 
least two types of snail-like gastropods, two types 
of crabs, ‘some ‘sediment dwelling worms, ‘and — 
white-bodied clams.© =: 
~-One of the most recent vent animal observations — 
is taking the scientific community on a time trip. ' 
A -silver-dollar <sized, -six-sided animal ‘covered ; 
with symmetrical patterns of black dots has been © 
observed. Scientist think it may be a:member of 
what was ‘thought to be a long-extinct ‘species, 
Paleodictyon nodosum. ‘The benthic invertebrate « 
has previously been found only in Eocene Age (40 | 
pallies years old) oceanic sediments in the Swiss _ 
“One of the most fascinating ‘aspects ‘of vent life © 
is the food supply. The vents lie in parts of the * 
oceans so deep there is no sunlight for photosyn- - 
thesis. ‘Most of ‘the creatures near the vents . 
survive on «chemosynthetic® bacteria that live 
Symbiotically in their tissues. These bacteria | 
rata sulfides, one of the constitutes of vent 
“‘smoke,”’ es Se ees 
Although scientists think vent communities are 
at least 200 million years old, the life span of a | 
vent is at most a few decades. Animals must | 
repeatedly colonize new vents tens or hundreds of 


ick Grasse of the Woods Hole Oceanographic 
Institute, “one would expect that threre would be — 
strong selection for rapid growth, the ability to 
produce many offspring, and an efficient means of 


Reversing previous thinking that pressure and 
temperature constraints alone limit the activities 
of deep-sea crganisms, it’s also been discovered 
that rates of metabolism, growth and fecundity 
are higher in organisms living at the vents than in 
other deep-sea organisms. The metabolic rates of 
the largest vent animals are similar to those of 
shallow-water relatives, and many times higher 
than those of deep-sea relatives. iss 


| 
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Finland Delivers TWO 


“Super Subs” to the WSS. 
RMA ACen otek Ne 


In the spring of 1985, the Soviet trade 
organization, V/O Sudoimpont, signed a 
contract with Finland’s Rauma-Repola, 
Oy, for the design and construction ofa 
6,000m 3-man submersible. In January 


1986, the Soviet Union signed the . 


option for a second boat in this class. 
Delivery was scheduled for 1987-1988. 
The Oceanics Unit of Rauma-Repola’s 
_Subsea Technology Group designed 
and manufactured these deep submer- 
gence vehicles. The work, according to 
Rauma-Repola (RR), “has been done in 
cooperation with the end user, Academy 
of Sciences of the USSR, which 
provided the scientific background and 
ideas for the projec.” The AN (Aka- 
demiya Nauk=Academy of Sciences), 
USSR has named the subs AMir-] and 
Mir-2. In Russian, “mir” means “‘peace” 
or “world.” The former, no doubt, is the 
intended and proper translauon. 
On December 13, 1987, the first sub- 
mersible was dived to 6,170m (20,238 
ft). The next day, the second submers- 
ible was dived to 6,140m (20,140 ft). 
These test dives took place at an 
“unspecified location in the Atlantic 
Ocean and were supported by the Soviet 


14 SUBNOTES/March 1988 


Mir class deep submergence vehicle deployed on the Akademik Msuslav Keldysh 


research vessel Akademik Mstislav 
Keldysh (which was also built in 
Finland, 1980). Prior to this, much 
shallower test dives were made in the 
Baltic Sea. 

These deep diving subs bring the USSR 
(and Finland) into the exclusive 6,000 
meter club whose only members to date 
have been the USA and France. The 
U.S. Navy’s deep submergence vehicle, 
Sea Cliff was modified in 1983-5 to 
operate to depths of 6,000m. Recently, 
the French have finished Nautile which 
gained instant notoriety last year with its 
revisit to the Titanic wreck. And next 
year, Japan’s Marine Science & 
Technology Center (JAMSTEC) is 
scheduled to take delivery of the Shinkatr 
6000 research submersible from 
Mitsubishi. As its numerical designator 
implies, it also will have a 6,000m depth 
capability. 

According to press reports, Mir-1 and 
Mir-2 were built at a cost of nearly $50 
million. In terms of technology, they 
feature: 

* Cast high-strength steel personnel 
spheres 

+ Pressure-resistant buoyancy materials 


a 
Sci 
dis SC 
emp, 

Wate, 


» Sinall DC/AC inverters 
- Seawater variable ballast systems 
+ Navigation and obstacle detecuon 
systems 
- Scientific equipment 
acquisition systems 
Of note is the cast steel personnel sphere 
which consists of two hemispheres 
welded together to provide ultra-high 
strength and toughness. RR notes that 
the short delivery schedule and low | 
price was made possible by the develop- ” 
ment of a new, high-strength cast stccl 
by meuallurgists of the Lokomo Stecl- 
works in Finland. The Afir spheres each 
can hold three people: 1 pilot & 2 
scientists. Both Nautile and Sea Cliff 
use titanium for their personnel spheres, 
which also hold 3 people. 
The new generation Mir rescarch 
vehicles are ballasted by seawater. The 
ballast pumps, developed and con- 
structed by RR, pump the water in or out 
of the hard ballast tanks when required. 
Both Nautile and Sea Cliff usc external 
ballast. 
Maximum forward speed of Mir-1 & 2 is 
5 knots. Power source is a 100 kWh 
Nickel-Iron main battery. Drag is 
reduced by means of a transparent hood 
in front of the various scientific equip- 
ment, cameras, manipulators and so 
forth. When collecting samples and 
working on the ocean bottom, the hood 
is lifted up. 
Regarding tools, the Mir class is 
equipped with two 7-function mani- 
pulators, rope cutter, core drill, hammer, 
water sampling bottles, plankton net and 
collection basket. Recovery payload is 
300 kg (660 Ibs). Payload is compen- 
sated by the seawater ballast system. 
Observation is carried out through the 
windows in the personnel sphere aided | 
by acolor TV camera w/zoom, low licht _ 


and data 


model #s were provided to us. Ed.j. 
Scientific instruments include CTD, 
dissolved oxygen, heat flux probe, high 
temperature sensor (up to 400°C), xyz 
water velocity sensors, magnetometer 
probe, tansmissiometer, ph-sensor, 
sound velocity probe and radio activity 
probe. 
The dimensions of the new Mir-class 
sub is 7.8m (25.6 ft) long; 2.9m (9.5 ft) 
beam; 3.2m (10.5 ft) high. It weighs 
18.7 tons in air. 
Rauma-Repola provided a thorough A may ANN 
training program for the subs’ pilots, as EMERGENCY pall ast| broB}PFees PESXES” propel ies, 
well as for most of the personnel of the Main components of the Rauma-Repola submersible 
support vessel. This included operation ‘ 
of the ‘subs, emergency procedures, 
Jaunching/rescue procedures, mainte- 
nance, inspection and repair procedures. 
The pilots’ training consisted of time in 
a purpose-built training simulator, test 
pool training with the entire research 
submersible, shallow water training and 
tests and deep sca training and tests. 
The delivery of the Mir submersibles 
doubled the world’s number of scicn- 
ufic submersibles operating at 6000 
meters water depth. Now undergoing 
final fit-out in the USSR, the subs will be 
operated starting this spring in inter- 
national research projects. 
In particular, Rauma-Repola wants to 
emphasize the Finnish design and 
manufacture of these deep sca research 
vehicles, as well as the special coopera- Finnish-built sub with transparent hood up 
uon in this project between RR, USSR 
Academy of Sciences and select Finnish contractors. For the project, RR has made some heavy investments, including extensive 
testing facilities. . 30583 : Sri 
The Oceanics Unit of RR in Tampere, Finland employs about 200 people. Annual net sales are 100 million FIM (USS24 million). 
The Subsea Technology Group is headed by Seppo Seppala and the Occanics Unitis run by Simo Makkonen. [SUBNOTES thanks 
Henri Taimi, Marketing Director, for his cooperation in making this information available for our readers. Ed.] 


Pressure Transducer Tributyltin-Based Antifouling 
Features Low Cost, High : Paint control act of 1987. S. 1788 was 
arnt pacitance sensor combined with in- introduced on 15 October to restrict 

: y ternal IC-based circuit. the use of TBT and other i 
A rugged, high accuracy pressure ae . : p . cues ueuD 
erie Re eS. Specifications include: chemicals in marine paints. This bill 
Bee dium Weticinesteone tne Gase material. 17.4 PH S6 prohibits the use of TBT marine 
Sheen Safa Hesneai WSIGNBA. Ie temperature range: -40 to 260°F paints on boats less than 25 meters in 


outputs: 0.1 to 5.1VDC or 4-29 length. Aluminum hulled boats and 


Setra Systems, a Acton. Massachu- 
J outboard motors are exempted from 


setts based company. ee th hibiti 
inennin i. wdeenometediNio del pressure ranges: 8 ranges from © ABE ibition. but must meet 
208/207. is a totally self-contained 0-25psig to 0-5000psig. AE ee 
electronic package sealed inside a accuracy: <0.11% FS at con- @stablished a joint EPA and ey 
welded stainless steel case and offers stant temperature mee ee ae) OBnameCBMalleraniVe 
exceptional insensitivity to vi- Cost: $195 single units, $109 Pants, and directs the EPA to moni- 
bration, shock, environmental ex- volume ebm Ae eee ls Nay 
tremes and pressure overload. It pro- For a detailed spec sheet or to dis- RTE .. sphere Sree 
vides hich level fully conditioned cuss application, call Ellen Nelson a emi CU Meld Ragvisions thal 
outputs from a patented variable ca- _Setra Svstems. (617) 263-1400 ‘prevent Federal legislation from pre- 
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t our recent international meeting on 

underwater and hyperbaric physiolo- 
gy held in Japan, ‘there were many new 
and important concepts presented that 
were the result of research in diving and 
hyperbaric physiology. These came from 
our national scientific resources and simi- 
lar resources in other countries. They 
provide new information on diving physi- 
ology that filters down from laboratories 
to the medical community involved in div- 
ing physiology and ultimately to us as 
sport divers. New ideas coming from re- 
search improve our diving from the 
standpoint of safety, cost and conven- 
ience. All aspects of our sport benefit 
from research. Indeed, we wouldn't have 
the sport if research had not been en- 
couraged, supported financially and rec- 
ognized as an important part of our na- 
tional efforts to extend our frontiers into 
the sea and into space. 

In spite of the importance of environ- 
mental research for improving our ability 
to enter the seas for commercial and rec- 
reational purposes, there is a strong and 
pervasive trend today to eliminate or se- 
verely curtail certain research. This is true 
in those human or animal studies that test 
the effects of environmental stresses 
such as diving and cold topics. These are 
important to our understanding of the un- 
dersea environment and our response to 
working and living in the sea. 

In addition to the scientific sessions at 
the international meeting, a group of envi- 
ronmental scientists, involved in under- 
sea physiology and diving research, met 
informally to discuss the crisis in the fund- 
ing of research. Environmental physiolo- 
gy has experienced a significant reduc- 
tion in research funds from the National 
Institute of Health. This federal govern- 
ment agency provides funds for all types 
of biomedical research in the United 
States and in other countries in some 
cases. Research funds from the NIH are 
the backbone of our world leadership in 
medical research. They have provided a 
significant number of medical break- 

throughs that give us a high standard of 
health care, extended life expectancy 
and readily accessible medical care 
whether we are well or sick. 

In the last few years, NIH research 
funds have grown at a rate that barely 
keeps up with inflation. Some experts in- 


dicate there has actually been a reduc- 
tion in real dollars for research in recent 
years. Because of the squeeze on funds, 
there has been a de-emphasis on envi- 
ronmental and applied research and a 
tendency to fund very basic research 
such as cellular and molecular biology. 


This has severely limited the amount of | 


support diving and other environmental 
scientists have available for advancing 
knowledge in these areas. 

But, we have some excellent advan- 
tages in the United States that our col- 
leagues in other countries have lacked in 
the past. We have a large private industry 
base that sometimes needs environmen- 
tal research and represents an alternative 
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The hemosponge, developed by Drs. Joe 
and Celia Bonaventura with funding from 
the Office of Naval Research, extracts ox- 
ygen from either air or water. Funding for 
such projects in the future is in jeopardy. 


funding source. And, of course, there are 
many needs the military generates be- 
cause of the environments its personnel 
are exposed to in their daily activities in 
peace and war. Space flights have gen- 
erated an enormous need for under 
standing the effects on humans of cold, 


For this research, we can turn) to NAS. 


and the U.S. Air Force for funding. If the 
$ 


egdt d 


research is designed to provide new 
formation useful to these agencies, i 
is a chance funds will be avai 
If scientists are 
stress, cold stress or perhar 
physiology, they can find sor 
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lack of atmosphere and weightlessness. 


tay 


for their research from the army, . 
one would guess that if a scientist way 
interested in research on the undersea, 
environment or in diving physiology, he, 
she could turn to the U.S. Navy for some 
research support. Recently, however, the 
Office of Naval Research—which in the 
past provided funds for diving research— 
announced it is no longer interested in 
this subject. Instead, ONR wanis to be on 
the cutting edge of research with a pro- 
gram in molecular biology. There Is clear- 
ly an emulation of the NIH in this new poli- 
cy. But, the navy has a tremendous need 
for research in undersea and diving phys- 
iology—applied physiology—that will 
make diving safer, will extend operational 
diving limits to the extent needed in the 
future, and that will keep us ahead of oth- 
er friendly and unfriendly countries. 
ONR’s recent change in policy was dis- 
cussed at length among the scientists 
who attended the ninth International Sym- 


| 
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posium on Diving and Hyperbaric Physi-.. 


ology last September. There was, at the 


same time, dismay at the apparent lack of | 


understanding by the navy of its own op- 
erational needs in undersea research. 
There was also a serious concern that 


diving research will end in the United, 


States and be continued vigorously by 
Japan, Russia, France, the Scandanavi- 
an countries and others that see.the im- 
portance of the undersea environment in 
the future. If this situation is allowed to 


proceed, we will fall from our present po- - 
sition as the leaders in undersea re-, 


search to a position behind other nations. 


How do we reverse this trend away | 
from environmental research? Several . 


prominent and well respected environ- 
mental scientists have tried to provide 
advice and insight to those in government 
who are responsible for establishing na- 
tional policy on research. This effort 
seems to have failed. We decided recent- 
ly to use the collective resources of our 
professional societies to attempt again to 


provide some insight to those in the gov- 


ernment who are responsible for re- 
search policy. Hopefully, this approach 
will work. VOLT BAe a ies 

We, as a diving communi 
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Hydrogen gas extends 
manned diving depth 
to record 1,700 ft 


French underwater company, Co- 
mex SA, has demonstrated that 
divers can undertake seabed engi 
neering and maintenance tasks at 
water depths of around 1,700 ft 

A team of six French divers spent @ 
week running a senes of dives in the 
Mediterranean off Marseille using 
the Comex developed Hydreliox, @ 
synthetic breathing mixture of hy- 
drogen, helium and oxygen 

The team undertook six dives from 
the Houlder Comex dynamically posi- 
tioned diving support vessel Orelia 
Four divers from Comex and two 
from the French navy found it was 
possible to work for up to four hours 
at a stretch at these depths The 
maximum depth reached by the 
divers was 1,741 ft 

Comex president Henn G. Delauze 
said the program, known ‘as Hydra 
VIII, had proved that divers were 8 
viable alternative to robots on the 
new generation of deepwater fields 
Hydra VIL had also shown it would 
be possible to consider diving at 2,300 
to 3,200 ft 

Until the Mediterranean test pro- 
gram in the Cassidaigne trench off 
Marseille, there had been no real 
alternative to robots on deepwater 
fields. But Delauze, who contends 
there is still not a truly diverless 
production system, claims Hydra VII] 
has shown the diver is now a contend- 

er for deepwater installation and 
maintenance work 

He said the industry expects too 
much from robotics. Robots found it 
difficult to reproduce the same tasks 
on a routine basis and eventually the 
industry would return to divers 

Transformation of the Hydra VIII 
program into a commercial operation 
will require a long-term contract 
from an oil company developing & 
major deepwater field. 

The cost of the Hydra VIL project 
was $5.8 million. Fifty percent was 
provided by the French industry min- 


istry. The European Community (EC) 
provided 10%, and Den norske stats 
oljeselskap as (Statoil) 10%, Total 
EIOBP 6%, the French navy 6% and 
Comex 18% 

For Hydra VIII, the three-man div 
ing teams in the chamber breathed a 
mixture of 0.8% oxygen, 47% hydro- 
gen and the rest helium Out of the 
bell, the oxygen content 1s increased 
to 2.05% with a corresponding reduc- 
tion in the helium content of the 
mixture 

The Houlder Offshore vessel Orelia 
had to be specially adapted for the 
program because of the danger of 
Jeaking hydrogen. The ares around 
one of the two saturation chambers 
was converted into an inert gas area 
and all the other gas and control 
facilities were installed in temporary 
structures on the deck so that any 
leaks would be immediately vented 
into the atmosphere rather than al- 
lowed to build up in an enclosed area 
On the seabed, a subses worksite was 
prepared and the diving teams car- 
ned out metrology, cable and pipeline 
connections. The divers were even 
able to free a rope that became entan- 
gied in the propellers of an ROV that 
was on hand to film part of the work 

operations. 

The divers reported that working 
conditions using Hydreliox were ex- 
tremely good. They compared work- 
ing conditions at 1,700 fit to working 
with oxygen and helium at around 
500 ft. 

Delauze said the key element of the 
program was to show that divers 
could perform norma! tasks on the 
seabed over a number of hours. It 
would also remind potential opera- 
tors of the dexterity of divers com- 
pared with the mechanical move- 
ments of robots. 

The six divers went into compres- 
sion on Feb 22. The following day, the 
Orelia left Marseille for an offshore 
site off Cassis. The working dives 
started on February 27 and were 
completed on March 4. Decompree- 
sinn was scheduled to take 18 days. 

Two years ago, diving beyond a 


Ocean Farming A 


marine biologist at the University 
of California, Santa Barbara has 
discovered a new amobea, one that 
selectively strips the tought, pro- 
tective membranes from a wide 
variety of marine plants. Its 
natural stripping act is exactly 
what scientists need to develop 
new varieties of seaweed through 
engineering. 
seaweed, with specially tailored 
properties, could help meet 
mankind’s growing need for food, 


genetic 


fuel and fiber. 


SARCOIDOSIS 
Sarcoidosis can affect the lungs 
and produce air trapping, thereby put- 


Such 


South Australia’s 
fishermen employ sophisticated 
diving techniques that enable them 
to stay underwater for hours. 
Since 1975 they have used one- 
man, motorized shark cages. 

No other group has had so 
much direct experience with the 
great white. Some of the fishermen 
tell harrowing tales of brushes 
with death. 


The great white shark, the world’s 
largest flesh-eating fish and one of 


depth of 1.300 ft was being written off 
because traditional helium and oxy- 
gen breathing mixtures produced the 
high pressure nervous syndrome 
(HPNS) that made some divers unre- 
liable at these depths 

Comex turned to the use of hydro- 
gen to overcome the effects of these 
diving-induced disorders Five years 
ago, Comex conducted a number of 
dives off Marseille at depths down to 
300 ft during which divers breathed a 
mixture of 97.5% hydrogen and 2,5% 
oxygen 

The program showed special prob- 
lems or limiting physiological factors 
Later that year, Comex then moved 
into the Hydra IV stage during which 
six divers breathed hydrogenated 
mixtures at depths of 393, 492, 590, 
787 and 984 ft 

Comex said these dives confirmed 
the non-toxicity of hydrogen, excel- 
lent breathing comfort and a consid- 
erable reduction in muscular pain 
during sustained physica] exercise 
In addition. Hydra IV evaluated the 
narcotic potency of hydrogen and the 
quantification of permissible concen- 
trations 

Two years later, Comex embarked 
on Hydra V where two teams of three 
divers were saturated at 1,476 ft in 
54%, hydrogen. One team remained in 
this condition for 18 days 

In the first phase of Hydra V1, mice 
were able to reach 6,560 ft in good 
condition using well adapted pressur- 
ization and compression speed and 
the Hydreliox mixture. 

In the second phase, a system for 
controlled handling of hydrogen was 
developed, and in the third phase a 
team of 8 divers were trained for 
diving at a depth of 1,700 ft. A satu- 
ration dive at this level was carned 
out in November, 1986. 

During this part of the program the 
intellectual and physical capabilities 
of divers were recorded in the hyper- 
baric pool as they performed con- 
trolled exercise workloads. At the be- 
ginning of last year Comex started 
saturation diving with hydrogen and 
oxygen at 820 ft to test hydrogen.O) 


Great White Sharks 
abalone 


the most dagerous predators, isn’t 
common anywhere. But it seems 


ting divers at risk for air embolism. 
Those affected should be sure their 
exercise tolerance is adequate for div- 
ing. If the pulmonary function tests are 


normal and they are in good conditi 

1 in. ition, 
the sarcoid should not inhibit diving. And, 
there should be no problems with one at- 


mosphere systems. 


relatively plentiful in South 
Australian waters. 
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by Wiliam G. Schulz 
Smithsonian News Service 

The craft moves through space 
with seeming eflortiessness. Inside 
the crew compartment, an operator 
controls a mechanical arm that can 
manipulate and retrieve objects. 
Television and still cameras record 
the strange, dark environment. 

That scene silently unfolded many 
times earlier this year when the 
Johnson-Sea-Link submersiblea, 
operated by the Harbor Braneh 
Uceanoyraphic Institution, Inc., 
salvaged parts of the space sbuttle 
Challenger off the coast of Florida. 
Even morc recently, the submersible 
Alvin, operated by the Woods Hole 
Oceanographic Institution, surveyed 
the reckaks of Tre-doomed luxury 
liner, Titanic, 12,500 feet down in 
the icy waters of the North Auantic. 

Although these examples from 
recent headlines dramatize the ver- 
satilily of submersibles, for several 
decades marine scientists have been 
using underwater vehicles and hab- 
itats without fanfare to study the 
biology and geology of the world’s 
oceans. ; 

In tribute to the value of this 
technology. the Smithsonian's 
National Museum of Natural History 
in Washington, D.C., recently put on 
exhibit the retired underwater 
habitat Hydrolab, oo bean from the 
National Oceanic and Atmospheric 
Administration. Of the habitat, Dr. \ 
James Tyler, the museum's associate 
director and s veteran Hydrolab 
user, says, “J could accomplish work 
in one week that would: tke six 
weeks using surface diving.” 

At one time, Hydrolab was sta- 
tioned 50 feet down among the coral 
reefs off the coast of St. Croix in the 
Virgin Islands. Retired in 1985 after 
11 years of service, the 16-foot-long 
Hydrolab will be replaced by a new 
habitat, the George F. Bond. Both 
facilities were designed as an under- 
water home and laboratory for 
marine scientists who leave the 
habitat for collections and observa- 
tions, then return toits comforts and 
facilities without having to undergo 
decompression. 

Bond was 3 U.S. Navy captain 
who, in the 1960s, promoted the 
concept of living and working on the 
sea bottom for long periods of time 
with the aid of underwater shelters. 
His ideas inspired such men as famed 
underwater pioneer Jacques 
Cousteau and Edwin Link, creator of 
the Johnson-Sea-Link submersibles, 
to build the first of many underwater 
babitats in that decade. Until Hydro- 
lab, however, these deep-sea refuges 
were bulky in design and expensive 
to operate. 

When the Bond habitat replaces 
Hydrolab next year, scientists using 
the facility will find edvanced scien- 
tific equipment, expanded labora- / 
tory facilities, larger viewports for 
observations from the habitat and 
generally more comfortable and 
roomier surroundings. Also, the 
Bond facility will be anchored on a 
portable platform. Compared to the 
“Cadillac” luxuries of the Bond 
habitat, Michael De Luca, program 
scientist in NOAA's Office of Under- 
sea Research, says, “Hydrolab wasa 
Volkswagen.” 

With — Hydrolab, scientists 
typically spent seven days living and 
working on the sea floor, although a 
total of three weeks was possible. As 

with any deep or long-duration dive. 
three potential hazards had lo be 
avoided: oxygen poisoning, nitrogen 
naredsta and decompression sick- 
ness, also known as “the bends.~ 
Inventor and oceanographer Link 
brought to reality theomes about 
overcoming these hazards. 

First, Link suggested that for 
extended dives the ratio of oxygen lo 
other gases in compressed air mix 
lures be lowered. At greater pres: 
sures, then, a diver’s body would 
rath no more oxygen than it would 
at the surface. At depths ater 
than 100 feet, be suggested that 
nitrogen in compressed air be re-- 
placed with helium to avoid the 
narcotic effects of nitrogen induced 
in a diver at greater pressures from 
the otherwise harmless gas. 

Decompression sickness results 
from rapid return to the surface, 
whereupon a diver's lungs cannot 
Process all of the inert gases, 


Principally nitrogen, absorbed by the 


body at great depths. The 
bubble out of solution Banas 


bloodstream or body tissues, DIOcK: 
ing circulation or distorting tissues- 
with crippling and sometimes fatal 
results. Alter a typical Hydrolab 
mission, aquanauts 
about 16 and one-half hours return: 
ing to surlace pressures in the 
habitat to allow the gases to leave 
their bodies harmlessly. — 

Hydrolab has & sterling safety 
record, and, Tyler says. “J'm prob- 


had to spend _ 


ably their best example of that fact.” « 


On a recent Hydrolab mission, be 
became ill with diverticulitis, ap 
inflammation of tissue in the colon 
not uncommon among frequent 
divers. A physician was sent down to 
the rescue, Tyler recalls, and follow- 
ing emergency procedures, the 
aquanaul was evacuated to the 
surface for hospital treatment. That 
he is now able to prepare for studies 
of coral ree( fishes from the new 
Bond facility, Tyler says, “is a credit 
to the safety of underwater 
habitats.” 

Link's vision of people living and 
working safely underwater included 
the use of submersibles. Submer- 
sibles differ from submarines in that 
they depend on a mother ship for 
transportation and launching at a. 
target area. After Cousteau intro- 
duced the possibilities for under- 
water research in the early 1960s 
with bis Diving: Saucer, Link 
developed Deep Diver. 

This advanced submersible not 
only had amazing maneuverability, 
but also incorporated Link's innova- 
tive diver “lock-out” compartment. 
In that section of the craft, divers 
could increase the pressure of the 
breathing medium to that of the. 
surrounding ocean. As with Hydro- 
lab and other habitats, a hatch on the 
chamber's bottom could then be 
safely opened, the pressure prevent- 
ing an in-rush of water and allowing 
divers to slip out in scuba gear. 

In the fore chamber of the sub, 
though, visibility was limited to 
whatever could be glimpsed through 
a series of small viewports. Link's 
solution came in the early 19703 with 
the Johnson-Sea-Link submersibles. 
Like a helicopter, the aubmeraible’s 
pilot chamber was a clear acrylic 
sphere, providing an unprecedented, 
panoramic view of the ocean depths. 
“The visibility is just about unlimit- 
ed,” Roger Cook, director of marine 
operations at Harbor Branch in Fort 
Pierce, Florida, says. 

Besides the submersible's acrylic 
sphere, each Sea-Link also has a 
seven-[unction manipulator arm for 
retrieving or placing objects, a 


gentle suction. device dubbed the © 


“critter gitter™ for collecting marine 
animals alive and specially designed, 
broadcast-quality naeo cameras. An 
alt chamber, separate from the 
pilot's sphere, bas. Link's diver 
lock-out mechanisns. The submer-: 
sibles — each abaut 23 feet long — 
can dive as deep as one-half mile. 
“The days of just looking out and 
waving at fish are over,” Cook says 
_of these machines. 


The relatively slow-moving sub- 
mersibles like Alvin and thé John- 
son-Sea-Links, Ceok explains, are 
best suited for specific tasks at a 
known location. For survey work, 
scientists often use Remotely Oper- 
ated Vehicles. These small, unman- 
ned scouts can search large portions 
of the sea floor ina day's time with 
Se equpmeny and cameras. 

Submersible’s operating costs, 
NOAA's De Lucs points ty can 
easily reach $20.00 a day, while the 


fate of using ROVs is considerably 
_ "When you're using these is- 
ticated facilities,” he Hie rrartine 
to use them wisely,” 

. One of the first submersibles still 
in operation is the 25-foot-long 
Alvin, operated by the Woods Hole 
facility on Cape Cod. Built in 1964 

the vessel's steel, three-man crew 
compartment was replaced with a 
lighter, yet stronger titanium allay 


. in the early 1970s. Alvin can now 


dive more than two miles. 

Alvin's versatility makes it useful 
on tnore than 100 scientifi i 
each year. Dr. Allyn vinesanerali(n 
craft's principal creaturs and senior 
scientist emeritus al Woods. Hole 
explains. Alvin is tough, Vine says. 
citing (he time in 1972 when the ait 
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Race to treasure ships Sunk 


By Bill Ott, staff Writer 


The caravel Trinidad, a sailing vessel lost 
in 1540 off Oceanside; the galleon San Sebas- 
tian, lost in 1754 off San Clemente Island; the 
steam sidewheeler Yankee Blade, lost off 
Point Arguello in 1864... 


These vessels and at least 15 more, resting | 
on the bottom of the sea, are the subjects of | 
a lawsuit filed in federal court by Valentino | 


Communications Inc., an Oceanside firm. 


Bill Warren, head of Ocean Archeological | 


Recovery, the parent firm of Valentino Com- 
munications, is racing time with the suit, 
seeking rights and title to “each wreck hav- 
ing been abandoned by the owners.” 

With such title, Warren says, his company 
can pursue salvage of cargo, tackle, arma- 
ments and other artifacts, plus documentary 
film footage for a wide, lucrative market. 

The ‘suit was filed, Warren says, to lay 
claim to the ships before President Reagan 
signs the Abandoned Historic Shipwreck Act. 
Passed by Congress, the bill would give 
shoreline states title to the historic wrecks, 
he said. When that happens, permits and 


profit-sharing with the states would be re- | 


quired. ’ 

“ Warren, 41, who has produced musical va- 
riety shows and documentary films through 
his business enterprise, said at least 22 sunk- 
en vessels have been located by his firm off 
the California coast. 


“We blow sand off the wrecks with propel- 
lers,” he said. “The state argues that we’re 


disturbing the wreck ‘sites. Actually, were 
me said his company operates three 
vessels that are commercial fishing and util- 
ity boats, plus a couple of inflatable craft. 

“The Yankee Blade (off Point Arguello) 
has already been half-salvaged,” he said. 
“But the rest is there.” 

And the caravel Trinidad,:he said, went 
down off Oceanside in 1540 — two years be- 
fore Portuguese navigator Juan Rodriguez 
Cabrillo arrived here. The captain, Francis- 
co de Ulloa, he said, had been sent to the 
area by Hernando Cortes to “find the seven 
cities of gold.” -~ y 

Warren, represented by attorney 


some of the ships that are under sand. © 
He hopes for more — documentary film, 


artifacts, perhaps gold......: ..:- 
It’s a project that could span years, he 
said. “ = “ss me 

“We're talking about raising from $5 mil- 
_lion to $10 million — unless we can salvage 
one good wreck,” he said. ” 


Warren notes that before filing suit here, 
he conferred with maritime lawyers across 
the nation. The suit, assigned to U.S. District 
Judge John S. Rhoades, seeks a court order 
to establish right and.title to each named 
vessel, its cargo, tackle, armament and 
other items, plus a ruling that no other party 
has any right to trespass. 


G. Rob- | 
ert Grosz, said he already has X-rays of 


: 18 minutes longitude. = 


foN 72 DE 


It’s all out there, in terms of profit and 
adventure. aie 4 


Warren said caravels ranged in length 
from 60 to 120 feet, and galleons, which were 
heavily armed transports, from 250 to 280 


feet. : E 


2 er x 

“The galleons could carry a ‘thousand 
men,” he reflects. “They carried gold and 
silver, gems from the Orient, silk from 


ts 


China. ...” rca Nears 


raed. i 

The lawsuit names and locates vessels up 
and down the Southern California coast, in: 
cluding an unknown vessel off North Bird - 
Rock in La Jolla. It was located at 32 de- 
grees, 49 minutes latitude and 117 degrees, 
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By GREG MIDDLETON 
Staff Reporter 

It's being touted as the hottest plaything 
in recreational vehicles. 

But the minisub Sea Urchin can double 
as an underwater spy. 

Promoter Phil Nuytten said he hopes the 
one-person submarine will hit the waves 
soon as one of the “must have" water toys 
for wealthy funseekers hankering to play 
Jacques Cousteau. 

_ The water craft has been kept under 
tight wraps for months. 

_ But yesterday a Province reporter was 
Invited to get his fect wet and test the sub 


In the silent depths at International Hard- 
suits test tank in North Vancouver. 


Underwater dive suit builder Mike 
Humphrey, who is conducting the final 
tests, says steering the battery-powered 
700-kilogram (1,540-Ib.) crait is safer than 
driving a car in rush hour traffic. 

“As far as the engineering goes it’s really 
pretty simple,” said Humphrey. 

He said the sub has a built-in life sup- 
port system that automatically supplies 
oxygen and takes carbon dioxide out of the 
ait. 

The craft, ideal for the man or woman 


who has everythirig, will be marketed this 
fall for roughly $35,000, says Nuytten, who 
runs Can Dive Services, a deep sea div- 
ing operation in North Vancouver. 


Nuytten said a local manufacturer began 
work on the three-metre- (10-foot-) long 
vessel but went belly up before finishing 
the project. 


“L found it stashed away in a ware- 
house," said Nuytten, who then hired 
International Hardsuits to finish the 
project. 

Nuytten figures the prototype has racked 
up a bill for $100,000. 


ce) 


But he says taking the plunge has been 
worth it, Q 
I've been really thrilled by how well 
they've performed,” Nuytten said. 4 

“I've been going down in it all week,” 

Nuytten said he figures the sub could be. 
a winner lor underwater searches. It can. 
reach depths of 100 metres (328 feet), 
twice as deep as 4 scuba diver, 

And it has staying power, 

There's rare air to keep a Person 
submerged for half a day. Scuba divers 


usually have to surface in less tha 
hour. enki arr On 


On 


By William J. Brennan 
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THE TERM “riches of the 
sea,” long considered to re- 
fer to the abundance of food 
provided by the oceans of 
the world, is taking on new meaning as 
research scientists are finding deposits 
of strategic minerals, possibly includ- 
ing gold, on the sea floor. 

Deep ocean exploration in the past 
dozen or so years has revealed caches of 
mineral-rich deposits at various loca- 
tions on both the Atlantic and Pacific 
sea floors and, perhaps of greater sig- 
nificance, has suggested the process 
that resulted in these deposits is a con- 
tinuing one. 

Don’t look for marine mining to be- 
gin on these sites any time soon. The 
technology doesn't exist yet to make it 
economically viable. Still, it's comfort- 
ing to know that deposits of sulfide 
minerals containing significant 
amounts of copper, iron and zinc lie off 
our coasts and that even as we talk 
about it, new deposits are being 
formed. 

To understand how and why this is 
happening, you need to know a little 
about the theory of plate techtonics. 
Widely accepted in the scientific com- 


_ munity, this theory postulates that the 


Earth's crust is made up ot huge, con- 
stantly moving, interlocking plates. At 
those locations where an edge ofa plate 
may be at the bottom of an ocean, the 
bottom waters penetrate cracks in the 
sea floor. These cracks are caused by 
plate movement. The cold waters come 
in contact with volcanic rocks, super- 
heated by the Earth's magma, and as- 
similate both heat and chemical com- 
pounds from the rocks. The waters 
then flow back up through fractures in 
the sea floor, creating a venting site. 
“Tt was like going from the ordinary 
world into Disney World,” said Dr. Pe- 
ter Rona, a geophysicist with the Na- 


tional Oceanic and Atmospheric Ad- 
ministration (NOAA), after viewing a 
venting site 12,000 feet beneath the sur- 
face near the mid-Atlantic Ridge last 
year. Rocks, colored bright red, orange 
and green by copper, iron and zinc, 
formed a mound the size and shape of 
the New Orleans Superdome, he re- 
ported. There were 10-foot-high chim- 
neys built of mineral deposits belching 
plumes of 660-degree water, black as 
smoke from the load of metal particles 
being carried upward. 

Even more impressive, according to 
Rona, were the animals found at the 
venting sites he visited in the submer- 
sible Alvin. There were anemones, 
white crabs and eel-like fish that fed on 
‘blind shrimp which, in turn, were eat- 
ing patches of bacteria that grow in the 
hot springs and exist by converting the 
sulfur compounds in the “smokers” 
into energy. 

In addition to the blind shrimp were 
thousands of organisms about the size 


of a silver dollar, with symmetric hex- — 
agonal patterns of black dots like Chi- | 


nese checker boards, possibly fossils 


previously known only from rocks at 


least 70 million years old. 
Unexplainedly, NOAA scientists div- 
ing in submersibles in the Pacific 
Ocean, a continent away, had found 
nearly identical shrimp colonies at 
venting sites off the coasts of Washing- 


. ton and Oregon. 


There, too, were giant clams and for- 
ests of tube worms up to six feet long. 

“It's just an incredibly exciting vi- 
sion to be coming across [the sea floor] 
ina submersible and see the animal life 
on the sea floor go from being sparse 
and usual,” says Dr. Steve Hammond, 
“to becoming more dense, and begin to 
see the biota associated with the vents. 
And then we see out the windows of the 
submersible one of these immense 
chimneys rising up out of the sea floor 
and ‘smoking.’ It is incredible, one of 
the most exciting experiences of my 
geological career, no question about it.” 

Hammond heads NOAA's Vents Pro- 
gram, a concerted effort to really un- 
derstand what is happening at the bot- 
tom of the oceans. 

“This is a fundamental Earth process 
that has barely been examined,” ex- 
plains Hammond's supervisor, Dr. Ed- 
die N. Bernard, director of NOAA's Pa- 
cific Marine Environmental Laborato- 
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ry. “We've been like aliens trying to 
figure out what this planet is all about 
by dropping in for a few hours every 
year, We've been out there (at the Pacif- 
ic venting sites) a minute fraction of 
the time.” 

Bernard ticks off a series of questions 
he wants his scientists to answer in fu- 
ture studies: 

Is the sea floor spreading and the up- 
welling of hydrothermal fluids a con- 


~ tinuous thing, or is it spasmodic? 


Either way, how much water is 
cycled through the system, and how 
does the water chemistry change? Is it 
affecting the overall chemical balance 
of the oceans of the world, and if so, 
does this have any impact upon global 
climate? 

Last summer, vents research concen- 
trated on areas in the Pacific Ocean, 
particularly on the Gorda and Juan de 
Fuca Ridges, about 200 miles off the 
Washington and Oregon coasts. Pre- 
viously discovered hydrothermal vent- 
ing in those regions is believed to play a 
major and persistent role in control- 
ling the chemistry of the northeastern 
Pacific. 

Scientists aboard one of NOAA's 
larger research vessels, the Discoverer, 
have conducted physical, chemical, 
geological and biological investiga- 
tions. In mid-September, the Dis- 
coverer was joined by the submersible 
Alvin and its mother ship, Atlantis II. 
More than a score of dives was made, 
some into the Axial Volcano on the 
Juan de Fuca Ridge. New instruments 
were deployed at the venting areas to 
record long-term physical and chem- 
ical changes. 

NOAA's research program in hydro- 
thermal venting is focused on predict- 
ing the effect of hydrothermal effluents 
on chemical balances of numerous ele- 
ments in the world’s oceans, Hammond 
explains. The matter of the mineral de- 
posits at the venting sites falls under 
the responsibility of the U.S. Geo- 
logical Survey. 

Individually and cooperatively in 
the years ahead, the two agencies will 
be watching the phenomenon of sea 
floor hydrothermal venting, alert to 
the possibilities that the activity not 
only may mean a productive, new re- 
source for our nation but also mav be a 
factor in forecasting global climate 
change. Te 


“Brushless DC Motors: Improving : 
Underwater Propulsion — An Update 


During the latc 1970s and carly ’80s, 
Industrial Drives (ID) began applying 
its experience in electronically commu- 
tated motors to submersibles, a market 
which deviated from its traditional 
machine tool base. 
Intemational Underwater Contractors 
(UC) was one of the first to replace hy- 
draulic and brush-type thruster systems 
with permanent magnet brushless 
motors and controllers. Since then, ID 
has tackled a variety of new applications 
which has broadened the technology 
available to submersible vehicle 
builders, 
High energy magnet material use allows 
us to offer a smaller, lighter weight 
product in applications where space is a 
premium. Samarium cobalt and 
neodymium-iron-boron magnets are 
used exclusively in the design and 
manufacture of the submersible motors 
supplied by ID. These high encrgy 
magnets keep the diameter as small as 
possible, thus reducing both size and 
weight compared to similar motor 
designs using lower energy magnets, 
Such as ceramics or low-grade rare 
earths. ; 
Carcful attention has been paid to the 
type of materials used to allow. con- 
tinued operation even if flooded with 
seawater. The windings are protccted in 
an encapsulation process, which acts as 
an excellent heat conductor. The sleeve 
bearings are designed to be operated 
with seawater as lubrication. Other 
components are either non-corrosive, 
Stainless steel or specially anodized 
aluminum. The motors have been 
designed with seawater operation in 
mind. This design concept has led to an 
extremely reliable product capable of 
Operating in the most adverse 
conditions. 
Surface mounted technology has led to 
the development of integral brushless 
‘motor and control electronics capable of 
deep ocean depths. The pressure toler- 
ant COmponents used in the switching 
and control electronics allows Operauon 


in a MIL-H-5606 type hydraulic fluid, | 


eliminating the need for a one- 


atmosphere housing. Combining this | 


technology with reliable submersible 
design and a high-power density motor, 


by Robert White 


provides a complete, compact package 
ready to operate in deepsea applications. 
This product has been successfully | 
proven on the Jason, Jr. ROV developed 
by the Woods Hole Oceanographic 
Institute and which was used in the 
Titanic survey mission. Industrial 
Drives has expanded its capability in 
integral motor/controller packages up to 
the five horsepower (3.7 kw) conunuous 
rauing. 

Control electronics of the one- 
atmosphere variety are available in two 
distinct styles. Using the conventional ° 
3-phase, 6-transistor bridge concept and 
PWM technology, efficient control of 
either speed or torque is available with 
Industrial Drives’ ECC systems. 
Commutation isaided by the use of Hall- 
effect devices within the motor. This 
Tugged and reliable product has found 
use in small manned research vehicles, 
as well as the large tourist submarines. 
Power capabilities exceed 25 hp (19 kw) 
using a 240 volt DC power source, 
Accurate positioning capabilities are 
capable with ID's high performance 
sine wave technology, the BDS3 SyS- 
tem. Using a shaft-mounted resolver, 
this system offers precise speed or 
torque control and can be used in 


conjunction with positioning systems 


for accurate position control. 


For applications requiring extremely — 
low noise output (acoustic, structure- _ 


bome, EMI/RFI), ID has put together a 


vanety of electronic schemes to reduce. : 


substantially all types of noise emana-_ 
ting from the drive system. Combinin 


noise levels are reduced 
rificing overall efficien 
In summary, the tec 
for the submersible 
include =" a 
» Lightweight. 


lexip, 


F 


+ Low noise capabilities for military. 

type requirements. 

Industrial Drives continues develop- 
ment of new products and refinement of 
present products to offer submersible 
vehicle designers flexibility in choosing 
the right kinds of technology to meet 
their needs. Future development of 
manned vehicles, ROVs and AUVs will 
create the need for highly reliable, 
adaptable brushless systems to meet the 
increasingly demanding requirements 
of the brushless markets. 


nthe tel Rh 5 iri} 
SUBMERSIBLE sj 
THRUSTER MOTOR — 
MOOG, Inc, Electric Motion Controls 
Division, East Aurora \ 
developed a family of — 
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Flexible Epoxy Coating 
Can Be Applied Above 
or Below Water 


A unique two-part epoxy coating | 


technology than can be applied to 
wet or dry surfaces including splash 
zones or underwater is available to 
ocean engineers. Application can be 
made by airless spray above water or 
power roller or brush underwater. It 


can be used on steel, non-ferrous or | 


concrete structures without a prime 
coat. The system produces a hard, 
but flexible, smooth finish. 

The product is Hycote 151 from 
Underwater Technology Corpora- 
tion, Houston, Texas. 

Its effectiveness is hailed by users 
including Oceaneering Internation- 
al. one of the world’s largest under- 
water service contractors, who con- 
sider it “an economical solution to 
the problem of coating surfaces 
underwater and also a viable, long 
lasting alternative to the presently 
available coating systems utilized to 
protect surfaces used in an under- 
water environment.” 

Hycote 151 cures exothermically 
with a cross-linking chemical reac- 
tion which displaces any air or water 
trapped between the film itself and 
the substrate to which it is applied. 
This makes the product ideal for ap- 
plication in high humidity, to wet 
surfaces and during inclement 
weather. Optimum surface quality is 
obtained when the paint is applied 
above water, however. Subsequent 
repairs are easily effected under- 
water if necessary. The hard and 
smooth surface is resistant to the ad- 
hesion of marine growth and reduces 
the drag coefficient of the structural 
element to which it’s applied reduc- 
ing load dynamics in both vehicle 
and platform design. 

Use on concrete piers and wharves 

_ will significantly extend their useful 
life by halting further deterioration of 
the material. The epoxy’s hard sur- 
face forms an impermeable barrier 
against further penetration by water, 
carbon dioxide and chloride ions. 
Grit can be spread over the surface to 
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create a non-slip texture for walk- 
ways and decks. 

The coating is a solventless system 
combining 100% of the two com- 
ponents in its cure phase. This means 
no vapors are released and the sys- 
| tem can be safely applied in confined 
| spaces such as ballast and holding 
‘tanks, double bottoms and internal 
scantlings. 

For detailed product information 
on Hycote 151 contact Tim Gilling- 
ham, Underwater Technology Cor- 
| poration at (713) 481-6713. Thanks to 
Tim, who greatly assisted in the 
preparation of this article. 


Dissolving Aluminum 
May Find Undersea 
Application 


A rapidly dissolving aluminum al- 
loy was the unexpected offshoot of 
an on-going R&D program in the lab 
of a Concord, NH based company. 
TAFA, Inc., known for their Arc 
Spray Coating Systems, was experi- 
menting with new alloys to support 
their primary business. What they 
came up with has the latent potential 
to assist ocean engineers in solving 
some pretty tricky problems. For ex- 
ample, imagine a requirement for 
exploding bolts, but a shock sensitive 
instrument that precludes their use. 
Or load bearing welding fixtures that 
can be easily removed from the post- 
welded structure, perhaps in a spot 
that couldn’t be reached before. 

The TAFA Series 300-301 Dissolv- 
able Metal retains all the common 
characteristics of an aluminum alloy 
such as its strength per weight, 
thermal conductivity, good machin- 
ability, and stability under normal 
atmospheric conditions. Its unique- 
ness is in its peculiar tendency to 
rapidly dissolve through a galvanic 
cell-oxidation mechanism when im- 
mersed in water. This exothermic re- 
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action also produces hvdrogen gas as 
a byproduct. 

As you might guess. the dis- 
solution rate depends on the amount 
of surface exposure. A plate 1/16th 
inch thick takes between five and 
fifteen minutes to dissolve in cold, 
fresh water. Higher pressure in- 
creases the rate of reaction. with 
some data indicating that an ambient 
pressure of 2000 psi may increase it 
as much as 1,000 to 6,000 times. 

Research to date indicates that the 
composition of the material can be 
varied so that the dissolution rate can 
be either increased or decreased to 
conform to mission specific require- 
ments. Failure time in corrosive 
links, for example, could be con- 
trolled by a combination of alloy, 
link size and specialized over- 
coatings. 


Material characteristics include: 


0.15 Lbs/cu. in. (4 g/cc) 
24,000 psi (est) 

500°F (approx.) 

0.28 G-cal/sec/cm?/°C/cm 
@ 50°C (approx.) 

8 microhm/em @ 20°C 


Density 

Tensile 

Softening point 
Thermal conductivity 


Electrical resistivity 


(approx) 
Specific heat 0.38 BTU/Ib.°F 
Hardness R, 30 


Variable, lowest is about 
10 mg/min/cm? of ex- 
posed surface 

In excess of 200 cal/g of 
material decomposed 

In excess of 100cc/g of ma- 
terial decomposed 


Decomposition rate 


Heat release 


Gas release 


Other applications considered or 
demonstrated include butt joint of 
two steel plates brazed together, a 
water sensor alarm in anhydrous 
chemical processing, diesel fuel lines 
or instrument package, a core mate- 
rial to produce an intricately shaped 
cavity in a high temperature casting 
or injection mold operation, part ofa 
self-scuttling system, or buoyancy 
generation system. 

This alloy can be supplied in stock 
shapes, simple forms or arc sprayed 
to produce a customized coating over 
prefabricated metal or plastic parts. 

For more information, sample ma- 
terial costs or production quotes, 
contact Merle Thorpe, President, 
TAFA, Inc., Dow Rd., PO Box 1157, 
Bow, (Concord), NH 03301-1157, or 
call (603) 224-9585. 


SUBMARINE RESCUE 


“WAVAL FURCES - TNTERNMAT 


In the following, the author analyses the technical and oper 
aspects of submarine rescue, and goes on to consider the pos 


tain Etnesto Pellegrino is Chairman of the 
Reval Board of the Militory Agency for ele 
dardization (MAS) at NATO HQ Brussels, an 
holds o Masters Dearee in Maritime Sciences; 
he graduated from the Itolion Naval Academy 


ational 
sibility 


of international co-operation in such fields. 


From the history of submarine res- 
cue we may differentiate three phases. 
The first lasted until 1904/1905, the 
second until the 1920s, and the third 
phase, which began soon after World 
War II, is still ongoing. 

During the first phase, little atten- 
tion was generally paid to the rescue of 
the crew, who were meant to, rescue 
themselves; but after some incidents 
which caused the loss of many hands, 
the situation changed very quickly and 
most countries started extensive re- 
search and experiments in the engi- 
neering, medical and environmental 
fields. 

The United States started a series of 
trials to test ascent using equipment 
fitted onboard the submarine. The 
first solution tested was escape 
through the torpedo tubes. Soon after 
the incident to the A-1 in 1904, two 
dogs were ejected through the bow 
tubes of USS Shark, successfully ex- 
ploiting the air bubble. The first hu- 
man escape took place only five years 
Jater. On 15th April, 1909, Lieutenant 
K Whiting entered a bow tube of a sub- 
marine and after flooding the tube and 
opening the bow cap, he succeeded in 
escaping and reaching the surface. 

In the United Kingdom, a slightly 
different policy was followed. Since 
1908 airlocks or air traps were fitted 
around the forward torpedo hatch. 
These airlocks essentially consisted of 
skirtings projecting from the hull, 
where air would be trapped during the 
flooding of the submarine for equaliz- 
ing external and internal pressures. 

In the following years, while the pre- 
viously mentioned experiments con- 
tinued in the US, British submarines 

_were fitted with several structural de- 
vices like watertight bulkheads, special 


escape hatches in compartments and ~ 


fresh air pipes fed by high pressure air 
bottles. Moreover, extensive studies 


and research was carried on in the field 
of individual escape equipment, the 
most important of which, patented in 
1915, and was the Davis Submerged 
Escape Apparatus (DSEA) adopted by 
the Royal Navy in the late 1920s. Such 
a breathing device was the successful 
conclusion of the many attempts that 
had been made since 1825 to develop 
an autonomous equipment carrying 
breathable air, either stocked in bottles 
or regenerated by chemical means. 

Notwithstanding this research and 
development, until some years after 
World War I, salvage of submarines 
was still considered the only way to res- 
cue crews with an acceptable chance 
of success, although technical im- 
provements had allowed the hastening 
of escape and individual safety equip- 
ment was already in service. 

This policy would have posed very 
complex problems of timely availabil- 
ity of external rescue equipment and 
trained personnel. It was eventually 
considered unrealistic, leading to 
\changes in rescue policy. 

After World War II, most navies 


carried out studies to evaluate a variety — 


of methods for submarine rescue, 
some of which are described.below. © 


The Italian Navy cit 


In the period 1920 to 1940, th 
Italian’ Navy investigated many | 


of underwater operations, including. 


crew safety and rescue, leadil n 
late 1920s, to an updated s /p 
based upon the followi 1g main i 


— equipment on board 


submarine to 
$e 
danger, to 
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— devices allowing crews to escape 
from submarines, and others, ca- 
pable of protecting life inside the 
submarine until arrival of external 
assistance, to be fitted, 

external salvaging or lifting gear to 
use for recovering submarines, duly 
considering financial and technical 
implications deriving from their ay- 
ailability in the general framework 
of naval policy and budget require- 


ments. 


This very broadly stated policy led 
to the formulation of specific opera- 
tional and technical procedures and to 
the development of equipment and 
fittings of proven reliability. 


The Royal Navy 


In 1901 the Vickers Shipyard started 
building submarines according to Hol- 
land’s design, and at the eve of World 
War II, had 87 submarines in service. 
A positive factor in the development of 
Royal Navy rescue techniques was the 
impetus given to underwater activities 
by the firm Siebe-Gorman, which was 
in close liaison with the Admiralty, 


The United States Navy 


Vhen submarines first came into 
service in the US Navy, the problem of 
safety and rescue was tackled in differ- 
ent ways. These included a specially 
equipped submarine designed to assist 
other distressed submarines (1906), 
equipping submarines with lifting de- 
vices, Studies and tests on respirators 
us’? various breathing mixtures, div- 


— the use of smoke bombs or flares 
was considered, both to indicate the 


location and course of a submarine 
In trouble, 


— hull-mounted lifting eyes, shackles 
and slings, although useful, were 
considered impractical for Opera- 
tional purposes, 


— releasable escape systems and pres- 
sure balance chambers were not to 


‘Ne equipment for deep sea divers, and 
‘ne building of a 30 metre training 
‘“ape tank at the New London 
Ttaining Centre. 
= ad hoc committee established in 
-‘ was charged with a thorough an- 
pe rious methods. The main 
ue ith during this analysis 
Feneral remarks on safety and res- 
‘ue equipment, 
etable buoys carrying telephone 
_“"smitter/receivers or fresh air 
rae “ere abolished, both to min- 
vay, ight and, above all, be- 
‘ inadvertant release 
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be adopted for reasons of weight 
and efficiency, 


— widening of hatches and watertight 
doors was considered impractical 
due to certain design and construc- 
tion criteria, 


— an emergency fresh air supply to all 
compartments, via an external high 
pressure pipe fitted alongside the 
pressure hull, was deemed very use- 
ful both to freshen the air supply 
and blow out flooded compart- 


ments, 
— air regenerating equipment, 
CO: absorbers, oxygen storage 


systems, air exchange systems and 
individual respirators were to be re- 


=e, 


gularly maintained and crew were to 
be trained in their operation, 

—ad hoc rescue and salvage ships 
were considered impracticable be- 
cause of the dimensions and weight 
of submarines then in service, but 
consideration was to be given to the 


use Of catamaran hull-form vessels 
in this role. 


Post-World War IJ progress — 
UK and USA 


After the war, in 1946, a Committee 
was established by the Admiralty, 
under the chairmanship of Rear Ad- 
miral Ruck Keene, to review escape 
policy and equipment, studying all 
known cases of incidents in order to 


The Chiyoda is an 3,500 ton submarine 
Gepot and rescue ship in the 

Japanese Maritime Self-Defence Force; 
she carries one 40 ton DSRV. - 

(photo: JMSDF) ; 


improve fixed and mobile escape de- 

vices and rescue organization. The 

survey reached the following conclu- 

sions: 

— 84 per cent of those who were alive 
just after sinking of the submarine 
died inside before escaping, 


_— 10 per cent of the total losses hap- 


pened during ascent, 

— 50 per cent of survivors had used re- 
spirators, the others had ascended 
without any breathing equipment, 

— breathing equipment is more useful 
inside submarines in cases of toxic 
gases or smoke than for escape, 

—escape chambers such as trunks 
were hazardous at depths below 45 
metres and may be used only above 
such depth. 

The equal percentage of those who 
survived both with and without respi- 
rators during the ascent should be 
noted. Consequently, the importance 
given to breathing devices was greatly 
reduced, even if research and trials 
were still conducted to find breathing 
mixtures for use at increasing depths. 

The US Navy had come to the same 
conclusions about respirators, and in- 
sisted on the need to train crews in 
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order to minimize risk during escape 
and free ascent, even though the 
primary escape means for US sub- 
marines still consisted of McCann gear 
with twill trunks sometimes fitted as 
secondary escape fittings. 

The Royal Navy had decided not to 
adopt the McCann gear, because of the 
environmental limitations it imposed 
and were in favour of the lock-out 
chamber for which detailed design 
rules and operating procedures had 
been established. Besides, the possibil- 
ity of emergency escape from large 
flooded compartments still existed 
(through conning tower hatches or tor- 
pedo tube shutters) provided that pres- 
sure was equalized and sufficient air 
was available for survivors in the com- 
partment(s). Success was (and still is) 
dependent upon the solution of all 


kinds of medical, physiological and en- 
vironmental problems related to time 
spent and breathing conditions in pres- 
surized compartments. 

In order to minimize pressurization 
risks, it was recommended that a new 
self-contained mixture breathing set 
be adopted for use in case of incident 
only during the pressurization phase 
before escape, to be discarded before 
exit. This Built in Breathing System 
(BIBS) initially used a mixture of 60 
per cent nitrogen and 40 per cent ox- 
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In the event of an underwater accident, 

the crew enter the rescue sphere, 

the space between the hatches is flooded 
(in order to negate the hydraulic lock effect) 
and the sphere ascends to the surface, 
bouyed by a specially developed 

bouyancy tank. (photo: HDW) 


ygen that allowed longer pressuriza- 
tion exposures, but in later years a 
specifically purified air stored in de- 
dicated bottles was used. 

Following the introduction of such 
equipment, the main problem to be 


eile 


f ue sphere is 
submarine res 
The ie development from West Germany; 
unig two access hatches and interlocking : 
with he rescue chamber is integrateg’ 


j t 
int ora submerine’S outer hull directly above 

fo) 
1H pressure pulkhead. (photo. HDW) 


Ag 
ure exposure times,} 
which was related to the need for ee 
capees to have their lungs cone ee yi 
discharging over-breathed air myee 
ascent, as fast as possible to avolds 


solved was of press 


. . 4 
ive just an idea, the dis-} 


embolism. T0 8! AiG 
j i rom: 
charge rate (litres/minute) varies E 


about 11 at 30 metres to about 43 on 
the surface. Hence the absolute necess-; 


for such events, by: 


ity to train crews 
means of escape tanks simulating as-{ 
cent from 30 metres and possibly ever 
deeper. ae 

From the remarks expressed so far 
two different policies can be de-; 
termined concerning the rescue of sub-. 
marine crews, One essentially based on” 
external means of assistance, the other’ 
mainly relying upon self-contained’ 
escape equipment. Further analysis of; 
these policies will be carried out later: 
now some technical factors which have 
equal influence on the problem as a, 
whole will be-highlighted. ‘ 


3 
AS 
ti 


e! 
>? 
3 
2 


fin om 


Free Ascent 
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As previously stated, several ascents. 
had been performed with the DSEA.. 
Experiments carried out in the USA. 
had proved that escape was possible. 
from 62 metres while breathing oxygen 
(Alvis, 1952). Conversely, in the Un- 
ited Kingdom, different solutions had 
been tested since 1947, when Donald 
demonstrated that oxygen at high pres- 
sures might cause human convulsions. 

Trials had been carried out using 
goats by Pratt and Taylor (1947), Do- 
nald (1948) and others. These had in- 
dicated the possibility of pressurizing 
such animals in air and then depres- 
surizing them in water without detri- 
mental consequences, provided that 
exposure times were not long enough 
to cause decompression sickness. The 
first free ascents in the Royal Navy 
Physiological Laboratory were per- 
formed from a depth of 91.5 metres. 

The principle of free ascent is 
simple. Insufficient exhalation may 
cause alveoli ruptures, excessive 
exhalation might cause sinking due to 
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loss of buoyancy. In Order to de. 
termine the correct amount of added 
buoyancy needed, trials were Carried 
on by Shelford and Barlett (1948). 
Additionally, a Standard Escape Stole 
and an Immersion Suit were 
conceived, and training according to 
the assisted ascent method started in 
1953 at HMS Dolphin in the Sub- 
marine Escape Training Tank (SETT). 
During some trials on the narcotic ef- 


An example of the 
Deep Submergence 
Rescue Vehicle 


(BSRV). 


(Photo: Royal Navy) 


fects of pressurized nitrogen (1961), it 
was noted that compression rates 
higher than those previously used 
could be borne. At the same time, 
Hamly and MacKay were testing their 
Steinke Hood which initially was not 
considered very satisfactory, but was 
the starting point for the production of 
new equipment that would allow 
shorter exposures to pressure and less 
dangerous ascents. After many trials 
with animals and eventually vo- 
lunteers, a Hood Inflation System 
(HIS) was developed, supplying air 
from inside the escape trunk. Finally, 
the Mark 6 Submarine Escape Immer- 
sion Equipment (SEIE) was adopted 
by which a team of 12 divers escaped 
from HMS Osiris at 180 metres, 
with the submarine proceeding at 2.5 
knots. In later years, some further 


Progress has been made, by improving 
the SEIE fitting in nuclear submarines 


with two men €scape chambers, jn 
Stalling 


more efficient CO, absorbers 
and refreshing air by oxygen Capsules 
and other devices, but the principle of 
€scape/ascent is usually accepted be- 
Cause of its simplicity. It obviates the 
need to wait for external assistance and 
the decision to abandon the submarine 
is solely up to the Commander. 


In the US Navy, during the late 
1920s, the Mommsen respirator was 


used as ancillary equipment for 
chamber escapes, according to the 
principle that safety equipment was to 
avoid men depending on one another. 
In the following years, escape from 
flooded compartment(s) was consid- 
ered a valid alternative to the chamber 
escape, and in the late 1950s the com- 
bined Mommsen/Chamber escape was 
successfully tested. Moreover, con- 
sidering that the ascent could be per- 
formed both in the free mode (without 
any breathing equipment) and with re- 
spirators, tests were carried out on the 
Steinke Hood which was intended es- 
sentially as a life belt. The hood com- 
prises a small inflatable bag to be 
wrapped around the escapee’s head 
with a relief valve set at 0.15 kg/cm? (2 


Sone 


psi) allowing free blow-out of pres- 
Surized air contained in the life belt 
during ascent, and the consequent con- 
tinuous equalization of external and 
lung pressures. Two advantages are 
gained from the use of this equipment: 
firstly an increase in buoyancy, which 
hastens the ascent, and secondly, the 
Opportunity to breathe during the as- 
cent itself, which in turn avoids the 
danger of unconsciousness Or panic 


blockage of exhalation. After ex- 
tensive trials and successful experi- 
ments, the Steinke Hood was finally 
adopted by the US Navy. The pre- 
ferred escape technique since 1956 has 
been the free ascent with life jacket, 
for which all submariners must be 
trained, performing at least one ascent 
from 15 metres in the New London 
escape tank. 


External Assistance 


After the S-4 sinking, in the 1920s, 
the US Navy built the McCann diving 
bell, to be used just like a watertight 
lift between the stricken submarine 
and the surface salvage ship, so that es- 
Capees were not exposed to external 
Pressure during ascent. The McCann 
bell was designed for use at an opera- 
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tional depth comparable to those of 
the submarines in the 1920s and 1930s. 
After technological and operational 
improvements to the equipment the 
bell can now be used to a depth of 260 
metres. 


Nevertheless, important limitations 
Still exist for the use of the gear. Divers 
need to be available in the early phases 
Of rescue, and weather conditions at 
the surface may affect operations. The 
McCann diving bell is used by several 
countries which have ex-US Navy sub- 
Marines, and the US Navy itself has it 
on board ASR type ships as normal 
equipment. It is also used as Sub- 
marine Rescue Fly Away Kit. Air trans- 
Portable, it can be Operated by any 
ship which has a Side-lifting Capability 
of 10 tons, and can even be towed after 
Proper rigging to the Support ship. 


The Deep Submergence Rescue 
Vehicle (DSRV) 


On April 10th, 1963, the USS 
Thresher sank off the New England 
coast in 8,400 ft of water, with the loss 
of the entire 129 man crew. This inci- 
dent led to the establishment of a 
working group to tackle the problem 
of assistance to submarines in distress 
at great depths (the Deep Submergence 
System Review Group). A five year de- 
velopment programme was drawn up, 
which comprised 
several search and/or rescue sub- 
mersible units for an expenditure of 
several hundred million dollars. But 
very soon this programme was almost 
completely scrapped, and nowadays 
the US Navy has just two DSRV and 
two search units in service, the opera- 
tions and maintenance costs of which 
are very high. 


As already stated, the Royal Navy 
considers free ascent with Mk 6 SEIE 
after escape through single or two man 
escape chambers, together with crew 
training and careful check of equip- 
ment and fittings, to be the basic Te- 
quirements for crew safety. The 
cost/effectiveness ratio js very 
convenient because the results of this 
policy are time independent and can be 
only be positively affected by improve- 
ments in the equipment. 


the building of 


Nevertheless, the concept oy ey 
ternal assistance is not disregarded y 
Royal Navy technicians, even if it is 
limited to some light operations by 
teams of quick assistance divers sup- 
ported by surface units. In conclusion, 
the Royal Navy has chosen the escape 
and free ascent as its preferred rescue 
technique but also proposes to use 
Other external techniques should cir- 
cumstances prevent free ascent. 


Conclusions 


Submarines carry out as much as 95 
per cent of their operations in waters 
deeper than their collapse depths and, 
should they sink in such depths | 
DSRVs, URFs and MDM-I/S vehicles 
are of little use. For the remaining five 
Per cent of operations just off territorial 
waters, where normal bottom depths al- 
low for assisted escape, is it worthwhile 
insisting on external rescue? 

If submarine crews are not to be 
abandoned, then the most effective 
means must be chosen, although the 
ideal solution would comprise all avail- 
able means, in contrast with criteria 
of optimization in resources allocation 
both for equipment and for personnel. 
From a cost/effectiveness point of 
view, the rescue of even one human life 
is always desirable, but there are so 
many constraints and circumstances to 
take into account, that totally effective. 
use of whatever external rescue tech-_ 
nique is unrealistic, 

If some navies do not have rescue 
and support units available, the equi- 
valent commercial units might be 
considered, provided that crews and 
other personnel be adequately trained 
by the navies concerned, The implica- 


tions of rescue by outside contractors ¢ 


—legal and otherwise — are, however, 
considerable. ae 
In summary, for the time being th 
most feasible and least expensive so 
tion to the problem of rescue consist 
of escape, the success of which de- 
pends only on proper use of the ad ho 
fittings and equipment with Ww 
pr 


every submarine one T 

For that reason, all sub rin 
t) aE my 

themselves, and that caref 


and equipment 
sential. 


The same is true in the case of eps 
cient international cooperation whic , 
should, ideally, lead to the desired high 
degree of compatibility in all those 
technical and procedural fields where 
such a requisite is CSS fe the best 

rescue operations. 
Seam ea require the establishment 
of an international body charged with 
the management of the problem, not 
necessarily limited to NATO countries 
(for instance, a Swedish system similar 
to the US DSRY is in service); at the : 
same time, every effort should be 
made to make systems and equipment 
as compatible as possible. : 

From a commercial point of view, . 
some difficulties could be expected, 
but no serious difficulties would arise 
in the ‘technical field, once common 
performances and specifications had 
been agreed. ; 

The main issues requiring technical 
compatibility are: ; 
— communications systems (fre- 

quencies) and  alarm/warning 

systems (buoys, markers, pingers), 
— equipment for assistance to divers, 
— external fittings on board sub- 
marines (structural fittings, air pipe 
couplings). 

Finally, a comprehensive list of all 
merchant rescue units for Possible use 
in naval rescue Operations could be 
drawn up and Periodically updated, 
even if-it is questionable whether com-— 


. 
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mercial firms might be interested in: 
keeping such units ready to operate, ~ 
with the extremely high cos 

What prospects then ca 
for international cO-oper. 
few indeed, beside those 
highlighted. 
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TREASURES 


BY SYDNEY RUBIN 
Exclusive PM Photos by 
Veronique Leger 


N A SUMMER Day, far below 

the choppy surface of the North 

Atlantic, an observer looks through 

a porthole aboard the French sub- 
mersible Nauti/e. A leather satchel lies in the 
yellow sand of the sea bed. A few feet to the 
nght rests a silver serving tray. Gliding over 
the ocean floor, the minisub stops to gently 
retrieve a teacup, glistening white. The crew 
works carefully, steadily, moved by this physi- 
cal connection to one of the world's great trag- 
edies—the sinking of the Titanic. 

Two vessels — the high tech Nautile, the shat- 
tered but still mighty liner —bridge the ages in 
this act of recovery, shedding new light on one 
of this century's most poignant mysteries. Was 
an iceberg the sole culprit on that starlit night of 
April 14, 1912? Or was the sinking of the Titanic 
the denouement in a gripping tale of chance and 
human error? 

To find out, marine engineers are relying on 
the state-of-the-art in submersible design. One 
of Nautile’s two prehensile arms, capable of 
recovering objects as dainty as a hairpin, suc- 

tons up a fragile cup and gently places it in the 
sub’s marsupial basket. A 40-kilowatt NiCad 
battery powers Nautile’s axial motor, driving 
one lateral and two vertical thrusters. The 
26-ft.- long, 18.5-ton titanium alloy sub is capable 
of carrying three men for up to 130 hours to a 
depth of 20,000 ft., giving it the range to explore 
all but about 3 percent of the Earth's sea floor. 

With an inside diameter of 7 ft., Nautile car- 
ries an underwater telephone and an acoustic 
broadcast system for still pictures. It is also 
equipped with scanning sonar, two photo cam- 
eras, six external lights and a sub-bottom 
profiler. A Navis positioning system is used to 
orient Nautile on the sea floor. Fitted to the 
bow for the voyage is a special RCA low-light 
color TV camera developed for NASA's Space 
Shuttle program. This modern wonder spots a 


ee 
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dainty bud vase, a crystal decanter, some 
Stained glass. In all, more than 800 objects will 
be recovered from the 2!4-mile-wide debris field 
350 miles south of Newfoundland. 


Will the objects solve, or further cloud, the 
mystery that is Titanic? 


Tales of treasure 

Legends have spread about diamonds and 

riches that plunged to the bottom of the sea 

with the cream of British and American society 
on April 14, 1912. On board were the likes of 

American financiers John Jacob Astor and 

Benjamin Guggenheim. 

But the treasure remained a romantic legend, 
a seductive “what if” hidden by the decades and 
the murky depths. Since 1985, all that changed 
following the historic discovery of Titanic by a 
joint French-American expedition, led by Dr. 
Robert Ballard of the Woods Hole Oceano- 
graphic Institute and Jean-Louis Michel of the 
French Institute for Research and Exploitation 
of the Sea. 

It was only a matter of time, once the wreck 
was found, before someone would try to raise 
pieces of the Titanic. And so, the first Titanic 
treasure hunt got underway last summer when 
a new French-American collaboration using 
Nautile began scooping up Titanic artifacts 
from the ocean floor. 

The expedition raised exciting technological 
challenges for the French marine institute, and 
for the firm of Taurus International, which 
organized the voyage. For the adventurer/ 


entrepreneurs who paid for it, the expedition | 


raised the prospect of profit and prestige. But 
for many Titanic survivors, the salvage brought 
up only old and painful memories. 

Ninety-year-old Edith Haisman of England, 
one of a handful of Titanic survivors, was 15 
when she last saw her father. She remembers 
looking back as her tiny lifeboat floated into the 
vast, dark sea. He was visible in the blaze of 
deck lights, standing with a glass of brandy and 
a cigar, waving goodbye. 

“Everything should be left exactly where it 
is,” Edith Haisman says. Other Titanic sur- 
vivors, and a segment of the American public, 


agree with her. 


But expedition organizers counter that om | 
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Nautile produced prizes of immeasurable v a 
Blue-and-white china, silver spoons, ship s bells 
and gold drinking cups, running lights, a 
stained-glass window, a purser’s safe, a bronze 
cherub that once held a light on one of the ship’s 


' grand staircases—all were among the objects 


Nautile delivered to her mothership Nadir. a 

During a routine search around Titanic’s 
stern section August 20, divers found a leather 
valise, a surprise since common knowledge held 
that no organic material could survive 75 years 
undersea. The case, resembling a physician’s 
bag, carried no identification tag. Nautile 
approached the bag, opened it gently with its 
telemanipulator arms, and found it full of coins 
and about 35 pieces of jewelry, mounted with 
diamonds and other precious stones. 

“Finding the case was beyond my wildest 
expectations,” says John Joslyn, president of 
the Hollywood, California-based Westgate 
Entertainment Film Co., one of the investors in 
the expedition and producer of the Titanic TV 
special broadcast in America October 28. 

John and Swiss watchmaker Carlos Piaget 
were among 20 mostly North American entre- 
preneurs, calling themselves Ocean Research 
and Exploration Ltd., who picked up the $2.5 
million tab. For their money, they got 156 
hours of state-of-the-art undersea exploration. 

Everyday, weather permitting, from July 
25 to September 10, Nautile plunged to the 
bottom, taking 90 minutes to make the 
2¥4-mile drop. 

A typical dive followed this scenario: On board 
the tiny sub, the disembodied voice from the 
navigating coordinator aboard Nadir instructs 
Nautile. “Turn to 100°. Then go 20 meters,” 

Nautile pilot Georges Arnoux, lying on his 
chest, listens intently to the radio voice and 
reorients the little sub in the indicated direction. 
Nautile creeps noiselessly toward a platter 
bearing the emblem of the White Star Line. 

The copilot, sitting on a small chair, looks 
through his porthole, located at the top of what 
looks like an isosceles triangle at the front of the 
vessel. At the base are two more portholes. In 
front of him, just beyond the porthole, the 
copilot has two small television Screens, gi i 

him a remote video view of What's ee 

ately ahead. 
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The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions to this Newsletter may 
be addressed to: 
Robert K. R. Worthington or Donald E. Saner 


President & Editor, DSPA Sec'y/Treasurer, DSPA 
Bi00Ss Curie, St. 9182 Newmont Drive 
San Diego, CA 92122 San Diego, CA 92129 
(619) 455-6659 © (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addmessed Lor 
Willis Forman 
Membership Chairman, DSPA 
3347 Mohican Ave. 
San Diego, CA 92117 
(619) 275-0294 
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OCEANS 89--The call for papersfor the next MST ae aaiad! 
Seattle, Washington,September 18-21, 1989,has 


tember 1988 
Manned Submersible Operations--One Half Fathom Ae amiee Sane 
Shows that covers had been documented for 182su Se Be ee Pe asl 
during July and August. I don't know what Be ees Bs is a consid- 
that represents, but it certainly indicates that ther 
erable amount of diving underway. 
Submersible Pilot's Log--Two principal formats have been OF Ona 
by Will Forman's committee, as shown on the following a ee ait 
interested members are requested to submit comments to Wi a oe 
Bob Worthington ASAP. We need advice as to whether you wan ae 
leaf or bound, soft cover or hard, size as shown or reduced Ow 
much reduced?), which of the formats you prefer, and what changes 
you would like. Also, advise the number of copies you and your 
organization might buy on an original purchase at whatever our 
no-profit cost might be. The stock we would buy will be based on 
the response we get from you. If no replies, no stock! At least, 
tell us we have been wasting our time! 


DSPA Constitution, Article, Sectionamendment to expand the defin- 
ition requirements for Associate Membership has been approved by 
the Members. The definition now includes individuals who have 


4 
j 
made significant contributions in design, management, support of f 


| 


maintenance and repair, promotion of development of advanced eae | 
tj 


and use of manned deep submersibles. It was felt that many very | 
interested people who have been vital to the progress of our DSPA 
objectives were locked out of our Association by the original 
zeal to restrict membership to a very small, elite group which we 
jealously protected. Now, it is evident that we must grow to some 
extent or wither on the vine. fe ; er sa en 
'89 Dues--After holding the line for all these years, we fi 
_ must increase them to US$15.00 for U.S. and Canadian mai 
-resses and US$20.00 for overseas addresses. No additic 
required from those few who have already p f 
ate. Sometimes the good guys rea. 1 
of your Board no: n 
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OFFICIAL DEEP SUBMERST 


SUBMERSIBLE PI 


TIME UP: 
TIME DOWN: 
DURATION: 2 ——$—<$——=_$—_—_$ - 
DEPTH? wee ee 
VISIBILITY: ————____— 
SEA STATE? C2 ee 
SEA CONDITIONS: —————_ 


REMARKS) eee 
Ere 
(CURRENTS, FAUNA, BOTTOM CONDITIONS, eer.) 


DATE: 
SUBMERSIBLE: 
LOCATION: 


, 


SERIES DIVE #: — ; 
PILOT: 
® OBSERVER ue ee ee ee 


RECORDER Na ae eee TE 


PURPOSES ieee eee weet te he 


—— 


EQUIPMENT Rmesst wed tT 


—__————— 


PILOT DIVE # TO DATE: ——— 


% ADDITIONAL PERSONNEL: ———______ 


—— 


TIME UP: 
TIME DOWN: 
DURATION: 
DEPTH: . 


ORT Ete ein Fe 


SUBMERSIBLE: — | 
LOCATION: | 
SERIES DIVE #: . os 


San Diego monthly lunch meetings were held as follows: 


21 July 1988--13 Members and 7 guests present. New Members Bill 
Walker of Lockheed and Reed Popovich were welcomed on board. 
LCdr. Popovich, Officer-in-Charge, DSV SEACLIFF, speaker of the 
day, described the improved SEACLIFF (titanium Sphere, 20,000-ft. 
operating depth, 3-man, etc.) and the new Navy -chartered support 
ship LANEY CHEWEST which provides SEACLIFF and TURTLE much needed 
improved Surface Support-speed, range, comfort, safety, and more 
efficient recovery in higher sea atates,. 1988 operations to date 
included location and recovery of a 1300 ROV unit which had been 
jettisoned in 4000 ft. of water, followed by recovery of Mk. 27 
mobile targets and Mk.26 torpedoes lost in deep water, 


18 August 1988--15 Members and 12 guests present. Associate Member 
Bill Walker was speaker and gave a fascinating discussion of his 
long time hobby, the location -of the airship USS MACON, with the 
ultimate objective of recovering one or more of her four 1931 
Curtis Sparrow Hawk F9C-2 airplanes. Only eight of these planes 
were built for MACON and AKRON. Bill founded the Vintage Aircraft 
Recovery Association at Santa Barbara, California, for the special 
purpose of finding one of these unique planes which were lost with 
their huge (785 ft. long) dirigible mother ships. MACON crashed in 
the water off Pt. Sur, California, in 1937, observed by the Pt. Sur 
lighthouse keeper. Bill finally, in May, 1988, succeeded in insti- 
gating a waterborne sidescan sonar search of the area. Six contacts 
were made, right where the keeper had indicated the crash occurred, 
believed to be two hull sections and the six engines of MACON. Now 
Bill is hunting for a source of funds to effect recovery efforts. 


22 September 1988--10 Members and 9 guests present. The planned 
speaker was on the binnacle list and did not show. In lieu thereof, 
each attendee gave a brief account of his activities, making a very 
interesting and informative event. It was announced that there is 
to be no October meeting. The next meeting will be on 3 November 
when Member Masahiko Ida, Chief Pilot of SHINKAI will be here with 
ALVIN on ATLANTIS II and will be our speaker. 


NEWS FROM MEMBERS 


Jim Beachler--U.S. Naval Academy Sailing Center. (7-13-88) 
"T strongly support the continuance of DSPA. Military service and 
sea duty along the East Coast have prevented my active participation 


in San Diego." 


Tim Askew--Harbor Branch Oceanographic Institution. (7-14-88) 

"I Support the amendment. It will help keep DSPA alive. RRdm. 
Mooney is our President and Managing Director now , and he thinks 
we should have a meeting about mutual aid in a vehicle down situa- 
tion, maybe at INTERVENTION 89 in San Diego would be a good time." 
(Harbor Branch recently announced promotion of Tim Askew to the 
position of Director of Marine Operations. Tim has been at Harbor 
Branch for 15 years and is one of our most experienced pilot 


Members. ) 


Gordon Smith--Hawaii Cooperative Fisheries Research Unit. (7-14-88) 


ERE 


: e DSPA address Ti-sit Sees 

" I would like to make a Bapnect oN Ty Te Research Lab (LRT, 

ithpsphe Hawes ea a position there. 
one Peet dimple kunough I was considered ae anon the HCFRU 
Be ae aii dent and affiliated ar future 
; le 2 adhe Se ae eae (ROV Snoopy) a an peel See 
ee oe He aa In about a year's easy ming work again. 
se nechbbi tea ibe out looking for submersible-re*a existence of the 
T oules lice to offer my support for the ene ane ne Pu nab Lantee 
DSPA. As a younger member, I feel that an SRNR and individ- 
the organization is to provide access to in aires newsletter an 
uals who are experienced in sub operations weilog - sumiepentc 
membership list does just that. My only sugges ke’ of tourist’ Sub 
find additional (active) membership from,the ane eee eh coke 
pilots, unless this runs contrary to the goals oO rhe pant 
most of the tourist boats are not diving very deep). rey, able 
ship list is an important addition to my PLE 5. Jed Celiske 
my new home phone is (808) 732-6163." 


Hal Criger--ex-DEEP QUEST (7-16-88) oor: é 
"Read with great interest the 'DSPA Crisis!item. Without RKRW., 


Saner, and Forman, there would be no DSPA. I, for one, would like 
to see it continue as I look forward to the Newsletter and the 
information it provides even though I do not contribute any_thing 
as there is not much worthreporting from the sub-sea world in my 
aréan? Ithdsenot that! I, lack thevinterest on submitting mavtverial— 
I lack the source! Can-Ocean went down the tubes in 1985, along 
with a multitude of oilfield related businesses herein the Gulf of 
Mexico. The company retired me in October, 1985, and since then 

I have had no contact with the diving field in any way. On occa- 
sion, I talk with some of the ex-divers from New Orleans but not- 
hing worth printing in the Newsletter. It seems the only contrib- 
ution I can make is to pay my dues on time." 


Kevin Parker--Son Sub, Ltd (7-22-88) 
"I have changed companies and am now working for Son Sub, Ltd, 
Hareness Circle, Altens INdustrial Estate, Aberdeen, Scotland. Am 
still involved with ROV's, ete., although I still miss the manned 
subs. I received the recent Newsletter and was most disturbed to 
find such a sense of apathy amongst the members. I realize that 
there must be several members like me whose contract includes 
confidentiality clauses so we may seldom have anything to write. 
However, I feel that the items in the Newsletter are always of a 
relevance and in themselves well worth the Subscription. During 
last winter, I was employed in South africa following the sale of 
an ROV, and I subsequentially spent four months training the oper- 
ators. They are all excellent chaps and will, I am sure, very 
quickly become first class pilots. Their engineering status, as 
employed, was at least Senior Technician, and so it was quite 
Simple to demonstrate the mechanics and other Systems, leaving 
more time than initially envisaged on the actual operation of the 
ROV. According to the mailing list, we only have 80 members or 
SO. I would have no hesitation in recommending Alan Jones 
Eugene Kemp, Barry Bey-Beveld, Leon Brand, Ian Richards for Asso- 
ciate Membership. Send the necessary forms to : Mr. Alan Jones 
a De Beers Marine, Hertzog Boulevard, Cape Town, Republic of 
eee eee Back to the Membership List, you have me down for 
CREOKMAEE, Won You seem to have missed PISCES 6, ARMS 3 
sea ROR SCRe ’ Is SOF, 85 I, and 12, RCV225, SCORPIO's 

S, but never mind. After manned subs, they aren't’ 


nie 


quite the same, so I suppose you can leave it as j i 
. . . : > it ; +s 
Bere Se gee is looking a bit Scruffy (the Pelaaiehi Bh, aaas ce 
ae or q years ago, and it never quite recovered), @is it" poss= 
i Oo get a new one,, for which I Will pay? Fina liye Sincerely 
Ope the DSPA prevails. JI Wish there was something else I could 


GOMO Masis usibne tit] i 
heneten 1 certainly try to round up more members over 


Tod Benedict--ex-TURTLE (8-1-88) 
"T have been very active in obtainin j 

& my Master's in Oceanograph 
from the Naval Postgraduate School in Monterey, CA. Hope Le Bean 
to San Diego upon Sraduation in December, 1989. Will be able to 
become more actively involved with DSPA when I return. My new add- 
ress is: 1000 Halsey Drive, MOnterey, CA 93940." 


Dave Sanderson--ex-TURTLE, SEACLIFF (7-14-88) 

"Enclosed you will find my dues and my vote for the continued life 

of DSPA. The Newsletter, at a minimum is well worth the annual 

dues. One way to create more interest might be to try to find 
working projects that Members can be involved with. Looking at 

the membership list, there appears to be a wide range of discip- 
lines that might be able to be used to the benefit of the DSPA. 
Maybe the DSPA charter needs to be expanded to create more interest." 


Larry Shoemaker--ex-DEEP QUEST, ALVIN (7+25-88) : 

"Being down here in St. Croix, everything in the States seems so 
remote that I'm afraid I've gotten lazy about everything up there. 
The job is great, and we are enjoying ourselves. I certainly would 
like to see DSPA buck up, but I don't know what real help I can be 
from down here. If there is, let me know." Ms 


ibs 


Jack Donnelly--ex-ALVIN (8-9-88) + ee 
"The recent DSPA Newsletter requested an indication from members 
on the future of DSPA. I feel that the ballot to expand member- — 
Ship is a step in the right direction to help renew the vigor. 
The Newsletter is always enjoyable and has become more impor 
to me since I have retired and am more remote from the 
that treat with submersibles. Hope we can ge ese 


“Pat Smale--ex-PC 1201/5 (8-13-88) 
Tee aaa 


. Thanks for passing the i 
ly do appreciate it. I have fi 

ge to him, and I guess, ‘just gi 
anc ls) Tnianks agains = Yes,~ Lahaye » 
-y Assurance, 
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able to play a significant N 


Bgecncy) Dinvexcited about PSEA je Be up our image and to X 
role in INTERVENTION 89--a greay chance 
contribute to the conference. 5 

-25-8 
Kora? Who is the 


Crater Lake. 


Larry Megow--Hahn & Clay Heavy Industries 
OVER?" 


F aoe ii 
"Here is another article about diving z 
pilot Jack A. Dymond, and what is the sub DEEP 


D y Foster--ALVIN (9-6-88) a cake be gem 
TGR a Fate to.have my zip code corrected for ie sven paste BE 
the zip at 19 Joshua Lane is 02536. Hope oe nee ya ek 
for Mr. Ida to give a talk while he is in San PE ets Setar bs 


ort November 11-15 and will try to attend if you } ie Wie am TileKe): 
Ee that time. Ralph Hollis will be retiring to Folrida in Nf 


E ; ince it 
I'm sure he would like to attend a meeting in Nov tees sinc 
may be some time before he gets another chance. 


Jorg Machler--Operations Director of DEEP LINE AG, Zurich, Switz 

erland (new corporate member of DSPA) (8-12-88) 

"Thank you for your prompt information on the DSBA. The endeavor 

to develop the highest degree of professionalism and safety mat— 

ches exactly our requirements regarding the operation of tourist 

uw vehicles for panoramic viewing, a market with a future prosp- 

e€rous outlook. Therefore we would like to join in the DSPA as 

an active corporate member for interchange of information and 

experience, etc. To give you an idea of our activitied, we en- 

close a brief information on our company. The aim of the company 

is to develop and encourage the aspects of underwater activities 

in terms of marine biological research, promotional and PUb dence 

works, scientific Support advisory, and support of underwater ~ 

tourism development. Next year, we will start to operate a 16- 

Passenger panoramic submarine with an Operating depth of 100 a3 

meters. Therefore, we are looking for personnel who are exper—" 

ienced in the operation of submersibles or submarines. Wesiwio Udi 3 see 
appreciate very much receiving your guidelines on the standards re | 
for selection and training of submersible pilots as established | 


_ by DSPA or even your cooperation in an acvisory sense," _ <4 
f you 


(9-20-88) "Thank 

| Tines, and your 
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INTERNATIONAL SUBMARINE 
ENGINEERING LTD. 


2601 MURRAY STREET, PORT MOODY, B.C., CANADA V3H 1X1 
TELEPHONE (604) 937-3421 T 


ELEX 04-353554 


HYSUB defines an electrohydraulic vehicle family in the 
range of 6 to60 HP. They have been used extensively for drill 
ship support to depths of 2134 meters. The popular HYSUB 
40 features a 5 function open loop manipulator and a i 
function spatially correspondent manipulator. The vehicle 
may be live boated or cage deployed. 


TOR vehicle is an electric, lightweight, simple, 
oe See purpose vehicle for observation. meee 
arrangement and the high power to weight ratio o te 
vehicle make it highly maneuverable and Opera on 
currents up to 1.5 knots. Dimensions: 52”L x 20”W x ‘ 
Weight: 240 lbs. Depth: 1200 ft. 


HYSUB TYPE 6 incorporates the latest state of the art in 
temote submersible technology. Its reliable electro- 
hydraulic 6 or 10 HP power packs make it the smallest high 
powered reliable vehicle on the market today. The telemetry 
package adapted directly from our HYSUB 40 has increased 
the versatility of the system and offers plug in compatibility 
with the larger HYSUBs. Standard depth is 500 meters 
(optional 1000 meters). 


The SeaMARC CL is a new 150 kHz bilateral side looking 
imaging sonar system which has a very wide operational 
envelope. The system can image swaths from 50m to 1km 
wide and create real time, digitally processed, slant range 
and speed corrected acoustic images of the bottom. 


= -30- 


The TRAILBLAZER is a mine counter measure vehicle with 
35 HP and speeds up to 6 knots. The vehicle is 2.7 meters x 
0.9 meters x 0.5 meters witha weight of 770 kg and a payload 
of 125 kg. Purpose built ordnance packages are available. 


<——— Drawing engine air through its periscope, the 


Dolphin (Deep Ocean Logging Platform Instrument for 
Navigation) is powered by a 120 HP Ford Lehman marine 
diesel engine with a Borg Warner 2.5:1 reduction gear, 
permitting the submersible vessel to achieve 15.5 knots. 


The unique feature of the Field Maintenance Vehicle is its 
ability to support a wide range of onboard or external work 
packages througha high power manifold supplying 3000 psi 
at 22 gpm. System power electrohydraulic pack available in 
60 to 120 HP. Depth rated to 5000 fsw with a payload of 250 
Ibs. 


The underwater robot ARCS (Autonomous Remotely 
Controlled Submersible) has no tether, but instead uses a 
supervisory data link with a surface station. The link data 
rate is low; therefore, the vehicle hasa high level of onboard 
intelligence. The robot is used for Operations under ice, and 
has mine counter measure capabilities. 


ee 


they can. The Soviets have also 
launched several submarines 
as test vehicles, experiment- 
ing with propulsion plants, 
metals, sensors and automated 
systems. Western intelligence 
sources say the Soviets are be- 
lieved to be developing asystem 
to eject a greaselike polymer 
from submarine bows to cut 
down water friction and noise. 
The Soviets have poured bil- 
lions into submarine technolo- 
gy, 80 much that they refer to 
the Alfa as “the Golden Fish.” 
According to U.S. experts, the 
Alfa may have a crew as small 
as 45 people, which may mean 
the Soviets have automated some of the 
crew’s duties. The Soviets also say they are 
pushing technology even further: top Rus- 
sian Navy officials predict that Soviet subs 
will soon reach 50 to 60 knots and in the 
future be able to dive to more than 6,000 
feet. U.S. experts scoff at those claims; nev- 
ertheless, they admit, the U.S. Navy isn’t 
even close to achieving such performance. 
Sales pitch: The Navy has parlayed the 
Soviet advances into a successful sales 
pitch to Congress for the Seawolf. Insisting 
that the Seawolf will be ‘the quietest sub in 
the world at virtually any speed,” Adm. 
Bruce DeMars, the Navy’s top submariner, 
told NEwswEek the Seawolf will be as quiet 


iar F 
“AM 


0 


at 30 knotsasitisat five knots. The heart of 
the Seawolf is a high-tech combat system, 
called BSY-2, that is designed to collect and 
analyze the information picked up by the 
sub’s sonars and other sensors and coordi- 
nate it with the ship’s weapons systems to 
engage multiple targets. 

The controversy over the Seawolf begins 
with its price tag. The Navy says the proto- 
type will cost $1.7 billion. Others claim the 
total is more than $3 billion when research 
and development costs are added in. If the 
Navy gets the 30 boats it wants, the SSN-21 
could eat up a third of the shipbuilding 
budget when full production begins in 
1992, seriously disrupting other programs. 
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WALLY McNAMEE—NEWSWEEK 


Outnumbered 3 to 1: Crewmen on the USS Rickover 


j thata better way ye 

to use the more thang) 
planned for the SSN.2)° 
twice as many improv 
Angeles-class attack sat 
rines. The improved Ssy Ty 
class submarines are quietey 
and carry more weapons than 
the original 688, and they have 
a prototype of the Seawolf com. 
puter combat system. But the 
Navy has rejected that ap- 
proach. DeMars says a larger 
sub is needed to accommodate 
new technologies. 

But the Seawolf’s critics also 
contend that a sub for the 21st 
century—with a futuristic price tag— 
should employ some of the advances now 
being developed by the Soviets. Asa result, 
and over the Navy’s objections, Congress 
has earmarked $100 million for research 
on new underwater technologies, includ- 
ing advanced propulsion systems. At the 
Pentagon it’s full speed ahead with the 
Seawolf program—a high-stakes gamble to 
preserve the West’s defense against Soviet 
missile subs. But it will be decades before 
everyone will be confident that the SSN-21 
can ferret out—and if necessary, sink—the 
Akula and its progeny in the Soviet under- 
sea fleet. 


RICHARD SANDZA in Washington 


U.S. sub tows 
listening phones 
Pop, to pick up 
—— engine noise 
and enemy 
Communications, 


wer Hide-and-Seek 


. and allied havies track enemy submarines with sonar and underwater 


But new, quieter Soviet subs are harder to detect. 


3 ceed 
SOURCE: THE US MARITIME STRATEGY ~1 
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lite spotted a new submarine at the 
Komsomolsk shipyard on the east 
coast of the Soviet Union. When the Soviet 
sub was launched, a U.S. Navy attack sub- 
marine slipped into the Sea of Japan to 
shadow the new sub and monitor its sea 
trials. Audio and computer tapes of the sub, 
later named the Akula (Russian for shark), 
were rushed to Suitland, Md., for analysis 
by Navy experts. What the tapes revealed 
came as a shock: the Soviets were 10 years 
ahead of where the Navy expected to find 
them. After four decades of clanking noisi- 
ly around the seas, easily tracked by U.S. 
submarines, the Soviets are mastering the 
art of building quieter submarines. “The 
Akula,” says Anthony Battista, a former 
staffer on the House Armed Services Com- 
mittee and one of Washington’s top subma- 
rine experts, “is the best submarine in the 
water today.” 

The U.S. Navy’s answer to the Soviet 
breakthrough is the SSN-21 Seawolfattack 
submarine. Scheduled to begin construc- 
tion this falland ]aunch in 1994, the Seawolf 
has been touted as the quietest and most 
advanced submarinein the world. Perform- 
ance projections on the Seawolf are classi- 
fied, but top speed is likely to be in excess of 
35 knots and maximum diving depth may 
approach 2,000 feet or more—better than 
current U.S. boats, though probably not as 
good asthe Akula. ButtheSSN-21 will pack 
more punchthan any othersub, carrying 50 
torpedoes and vertically launched cruise 


T: years ago an American spy satel- 


Strong and Silent 


Can anew U.S. sub compete with Moscow’s best? 


missiles, twice the load of present U.S. at- 
tack subs. (The SSN-21, however, is not a 
ballistic-missile submarine.) The Seawolf 
also will be the largest U.S. attack subma- 
rine ever launched. 

The Seawolf, however, comes witha large 
crew of critics. At nearly $10 billion for the 
first five submarines, and close to $30 bil- 
lion for 25 more, the ship is by far the most 
expensive attack sub ever contemplated, 
leading some critics to suggest the money 
should be put into twice as many small- 
er submarines, like the improved SSN-688 
Los Angeles-class submarines now being 
launched at $750 million each. Top speed of 
an SSN-6838 is about 30 knots, and its maxi- 
mum operating depth isat least 1,500 feet— 
similar to the Seawolf, although the 
Seawolf will be a much more sophisticated 
sub. While its performance may not match 
the Soviet Akula’s, some experts say the 
improved SSN-688 is adequate for the 
Navy’s current needs. Says analyst Nor- 
man Polmar: “The SSN-21 isn’t a bad sub- 
marine. It’s just the wrong submarine.” 

Quiet propellers: The United States falls 
behind the Soviets beneath the seas at 
great risk. Should a conventional war 
break out in Europe, the U.S. sub fleet must 
sink Soviet attack submarines before they 
can disrupt critical allied convoy routes 
across the Atlantic. Since the 1970s the 
United States has been outnumbered un- 
derwater by the Soviets, but Washington 
has ignored the Soviets’ 3-to-1 advantage, 

confident that 100 stealthy American at- 
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ARTHUR GRACE—NEWSWEEK 


tack subs could find and sink the more than 
300 noisy Soviet subs. Today, however, sub- 
mariners wonder whether 100 attack subs 
will be enough. If the Soviet subs can sneak 
by the American and allied sentries, the 
strategy is at risk. 

The United States is losing its advantage 
in parttostealth. Among U.S. submariners, 
where leaks of information are considered 
as disastrous as leaks in a sub itself, the 
sneaky Soviet Akula is grudgingly referred 
to as the ‘Walker class” submarine, the 
boat that takes full advantage of what the 
Soviets learned from submariner-turned- 
spy John Walker. Communications intelli- 
gence obtained from the Walker gang gave 
the Soviets vital clues about what the Unit- 
ed States knew about Soviet sub operations. 
American experts also say the Soviets, aid- 
ed by the illegal sale of advanced Western 
technology for precision metal fabrication, 
are now capable of mass-producing super- 
quiet submarine propellers. These props 
are being installed on new Soviet subs and 
retrofitted on older ones. 

The 13 new classes of submarine devel- 
oped by the Soviets over the past 10 years 
have made remarkable advances. In 1983 
USS. intelligence rated 77 percent of the 
Soviet subs as noisy; current estimates 
show that by the year 2000, 83 percent will 
be quiet or very quiet. The Soviets’ Alfa- 
class sub, launched in the late 1970s, dove 


so deep and sailed so fast the Navy had to 
redesign its torpedoes to catch it—and 
there’s still an argument over whether 
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Atlantic Ocean Hot Springs 
Subject of NOAA Study 

Hot springs, venting up through 
rocks once part of the earth’s deep 
interior but now exposed on the floor 
of the Atlantic Ocean, will be studied 
by an international team of scientists 
this summer to understand their con- 
tribution to the composition of the 
ocean, the Commerce Department’s 
National Oceanic & Atmospheric Ad- 
ministration (NOAA) announced. 

The springs are believed to trans- 
port metals, including nickel, chro- 
mium, copper, iron, and zinc from 
beneath the seafloor up into the 
ocean waters, according to Dr. Peter 
A. Rona, a researcher with NOAA’s 
Atlantic Oceanographic and Meteo- 
rological Laboratory in Miami, 
Florida. 

Rona said the NOAA investiga- 
tion, involving scientists from France 
as well as several U.S. organizations, 
will focus on an area of the Mid- 
Atlantic Ridge 1,800 miles east of 
Miami where rocks once hidden two 
to three miles beneath the seafloor 
now lie exposed. 

Seawater, Penetrating miles down- 
ward in cracks through the volcanic 
rocks of the earth’s crust, has been 
absorbed over thousands of years by 
different kinds of underlying rocks 
that form the lower crust and upper 
mantle, Rona explained, 

These rocks have expanded, like 
Sponges, becoming lighter. Huge blobs 
of the rocks, each the size of several 
city blocks, have risen miles through 
the heavier rocks of the overlying 
crust—much like a hot air balloon 
rising through the atmosphere—until 
they reached the ocean floor. 

Seawater, seeping down through 
cracks in the ocean floor, circulates 
around the rocks, hot from nearby 
volcanic activity. Metals from the 
rocks are dissolved and carried by the 
circulating water back up through 
the seafloor, in a venting action, as 
metal-rich hot springs. 

The process is believed to differ 
from venting discovered earlier at 


other locations on the Mid-Atlantic 


Ridge and inthe northeastern Pacific 
Ocean, Rona said. Hot Springs pre- 
viously investigated in those places 
were not exposed to lower Crust/ upper 
mantle rocks, so the metals they con- 
tain and the deposits they form are 
different. 

An objective of this summer’s study, 

ona said, is to determine how the 


hot springs affect the Cee tg 
onment as they deposit some Se 
onto the ocean bottom and disc & 
others into the surrounding oce i 
where they influence the chemic 


mposition of seawater. 
WA bbukd the NOAA research ship 


Oceanographer, the scientists plan to 
locate and characterize the hot springs, 
using special instrumentation to detect 
thermal and chemical variations in 
the surrounding ocean. They will | 
photograph the seafloor with came- 
ras mounted ona sled towed by the 
ship, 
In addition to researchers from 
NOAA’s Atlantic Oceanographic and 
Metorological Laboratory in Miami, 
other scientists on the cruise will be 
from the French Institute for Exploi- 
tation of the Ocean (IFREMER), 
Florida Institute of Technology, and 
Lamont-Doherty Geological Obser- 
vatory of Columbia University. /st/ 


Customs 
to release 


Atlantis II 


By Gina Lubrano 

Staff Writer 

Atlantis II, the $30 million re- 
search vessel seized here under the 
federal zero-tolerance drug policy, is 
being released from US. Customs 
Service control because its owners 
did not know drugs were on board, an 
attorney for the Ship’s owner said 
yesterday. 

Raymond Zvetina, attorney for the 
Woods Hole Oceanographic Institu- 
tion of Massachusetts, Said he had 
been notified by a US. Treasury De- 
partment official that ‘the ship would 
be released from “constructive 
seizure.” Under terms of such a 
seizure, custody of the vessel re- 
mains with the Owner, which is re- 
quired to inform the Customs Service 
of the vessel’s movements, 


Zvetina said Salvatore Martoche, 
acting assistant Treasury secretary 
for enforcement, wrote that it was 
found that the owner Was “an inno- 
cent party” because it had no knowl- 


edge of the drugs and had taken “Tea. 
sonable precautions” to prevent a Vi- 
olation. eee 

1e ship, which carries be 
Harboe ses diving vehicle that 
explored the sunken remains of the 
Titanic, was seized May 18 after it 
docked in San Diego. Traces of mari- 
juana allegedly were found in the be- 
longings of a crew member after 
ship officials had searched for con- 
Snes member, identified as 
Richard F. Morris, 27, of Buzzards 
Bay, Mass., an engineer, was taken 
into custody and pleaded guilty to a 
misdemeanor charge of drug posses- 
sion. He was granted a deferred 
prosecution, which means charges 
will.be dismissed if he does not get 
into.trouble for a year. He also was 
fined $100. 

Capt. Joe Coburn, marine opera- 
tions manager for the institute, said 
yesterday that Morris also Was 
placed on three months’ suspension. 

Zvetina said the terms of the re- 
lease call for the institute to pay ex- 
penses before the ship is officially 
released. ~ 


The ship is off the Oregon coast, 
Coburn said, but it is expected to re- 
turn to San Diego as it begins the 
voyage back to Woods Hole. ; 

Coburn said he preferred that the 
seizure had not happened, but added: 
“Something has to be done about the 
drug‘ problem. | don’t know whether 
this is the most effective thing or not, 
but at least it was Something. ... It 
did raise the consciousness of a lot of 
people, so perhaps in that way there 
is an effect.” 

U.S. Coast Guard Officials, who fell 
under heavy criticism for their 
Seizure of ships under zero-tolerance, 
last week said crews would no longer 
board boats just to Search for drugs, 
Searches will be made only if wrong- 
doing is Suspected and if U.S. attor- 
neys are willing to prosecute, they 
Said, 


HYBRID SUBS 
TO BE DEVELOPED 


Submarine Services, Inc., Halifax, 
Nova Scotia, is in final Negotiations 
with an undisclosed friendly country to 
build a number of hybrid submarines, 
The initial multi-boat contract is esti- 
mated to be worth Can$1 billion and it 
should be confirmed in 2-3 months. The 
subs are to built from the keel up in 
Canadian shipyards and assembled in 
Port Hawkesbury, Nova Scotia, at SSI’s 
Subsidiary company, Hawkesbury Sub- 
marines Ltd. SSIand Monenco Ltd: will 
Start construction of a waterfront facil- 
ity in Port Hawkesbury this summer, 
and when completed, will be capable of 
handling four 3,000 ton submarines. 

The hybrid design is a normal diesel- 
electric submarine fitted with a small 
nuclear reactor which would boil water 
to drive a generator for the submarine’s 
electric motors. The nuclear system is 
modeled after the Atomic Energy of 
Canada’s Slowpoke reactor and has 
been designated the AMPS (Autono- 
mous Marine Propulsion System). 
Using existing foreign submarine 
designs and installing the AMPS gives 
a nuclear capability—admittedly 
somewhat limited—at a reduced cost 


compared to a fully nuclear powered 
design. 

SSI president Ed Dunn says his firm has 
identified a requirement of 90 - 120 new 
submarines before the year 2015 for 
non-Communist countries, and he be- 
lieves that the market for hybrids is 
significant. The Canadian federal 
government has assured SSI that there 
are no legal impediments for the pro- 
posed contract. SSI has already signed 
agreements in the UK for any work that 
the government would not allow in 
Canada. 


DEPTH CONTOUR MAPS are 
now available from NOAA’s National 
Ocean Service. The new maps are a 
graphic translation of numerical hydro- 
graphic information (depth data) into 
contour lines. The maps differ from 
standard navigational charts in that they 
show extensive bottom relief. The maps 
are presented on a scale of 1:100,000. 
For a catalog of the maps, which sell for 
$4 apiece, contact the National Ocean 
Service, Distribution Division, 6501 
Lafayette Ave., Riverdale, Maryland 
20737. Tel: (301) 436-6990. 


Arctic cast Steels 
look good in tesis 


LOKOMO STEEL WORKS, a Rauma- 
Repola subsidiary, has developed four 
high-quality grades of cast steel that 
have proven to have superior qualities 
of toughness, Strength, fatigue life and 
fracture resistance during three years of 
testing by Det norske Veritas (DnV). 

The “clean” steels are manufactured 


using the plant’s revolutionary Vacuum 1 


Oxygen Decarburization Converter 
(VODC) method and state-of-the-art 
foundry and heat treatment. 

The steels are.designed to be used in 
fixed and mobile offshore constructions 
requiring exacting applications at ser- 
vice temperatures down to — 40°C. 
Three of the steel grades which are be- 
ing tested by DnV are OS-340 Vaculok, 
OS-540 Vaculok and OS-690 Vaculok, 
which have minimum yield strengths 
ranging from 340 up to 690 megapas- 
cals (MPa), and require no preheating 
or post-weld heat treatment. 

The DnV test results also are being 
analyzed based on a statistical brittle 
fracture theory that yields reliable input 
Parameters for possible probabilistic 
failure assessment of the structures. For 
a crude evaluation of the maximum al- 
lowable crack size, the conventional 
analysis yields sufficient data to obtain 
a safe estimate. The statistical analysis 
is based on a new state-of-the-art proce- 
dure that yields actual numbers for 
safety factors of the flaw size estimate. 

All base material properties are guar- 
anteed up to a wall thickness of 200 mm 
(7.87 in.), and the properties of welded 
Joints are guaranteed up to 100 mm 
(3.9 in.). 

The steels reportedly have excellent 
weldability, and repair welding results 
have shown that, when necessary, cast- 
ing defects can be welded in the foundry 
without deterioration of mechanical 
properties. Excellent cold cracking re- 
sistance of OS steels makes them suit- 
able for weldings in shipyards without 
the need for preheating or post-weld 
heat treatment. Because of the VODC 
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CAST STEEL SPHERE for deep-ocean re- 
search sub is readied for pressure testing. 


process used to produce OS steels, all 
grades have extremely low gas and im- 
purity contents. 

Carbon content, which serves as an 
impurity in stainless steel, may easily be 
below 0.1%, thus providing superior 
corrosion protection. The OS steel se- 
ries offer impact energies of 150-200 J 
at — 80°C, and NDT temperatures of 

- 55°C to - 125°C, depending on 
grade. 


Cast steel sub spheres. Lokomo 
recently provided cast steel spheres for 
two deep-ocean research submersibles 
ordered by Soviet scientists. (See re- 
lated article in this issue.) 

The spheres, measuring 6.8 ft in dia., 
were cast in two separate halves using 
Marlock DS Vaculok, an ultra-high- 
strength maraging steel. The unique 
casting and use of this type of steel is re- 
portedly a first in this type construc- 
tion. In the past, crew spheres for deep- 
sea research vehicles have generally 
been constructed of titanium alloys 
which present potential welding prob- 
lems. 

In recounting advantages gained 
through material selection and use of 
the patented casting process for the 
spheres, Lokomo officials said it: 


© Eliminates welding of the basic 
structure of the sphere , 
¢ Improves strength/weight ratio of 
maraging steel over titanium | : 
© Utilizes isotropic characteristics of 
maraging steel, i.e., the same phys- 
“ical properties in all directions, and 
© Offers cost-savings from serial pro- 
duction through the use of casting 
technology, . 


MANNED DIVING IN OVER 


500M ASNAP says Comex as divers 
completed Hydra VII trials offshore 
Marseilles on the DSV Orelia. Using 
hydreliox as a breathing gas, divers 
completed a series of dives between 
520m and 531m and reported complete 
comfort both during and after 
operations. Comex is planning simu- 
lated dives to 700m. 
Comex chiefton, Henri Delauze, is 
pushing for diver intervention at greater 
depths because he firmly believes that 
man will be required on scene for deep- 
water installations now being installed 
and planned. Oil companies and the 
French Navy are sponsoring the trials. 
Hydreliox is a trimix of hydrogen, he- 
lium and oxygen. For the Hydra VIII 
dives the breathing gas consisted of 1% 
oxygen in the sat chamber, 2% in the bell 
and equal amounts of hydrogen and 
helium. There’s little chance that the 
hydrogen will explode at depths, but the 
most strenuous safety precautions must 
be made for storing the gas on the ship. 
Delauze noted that they were able to 
uprate the Orelia to 500m+ for the trials 
(from 450m), but there is no DSV that 
can support commercial hydreliox div- 
ing up to 1000m presently. He said such 
a vessel would cost £35 million. 


* Photosea Systems, San Diego, has 
received a contract in excess of 
$180,000 from Mitsubishi Heavy Indus- 
tries for the design and manufacture of a 
deep ocean stereo photo system to be 
used on a 6,000 meter manned submers- 
ible being built in Japan. The photo 
System includes a Photosea 2000 Stereo 
Camera with a film capacity of 750 
mono or 300 stereo photos. Stereo or 
mono operation can be controlled from 
inside the sub. There is also a remote 
Power level control of the strobe light for 
100, 200 or 300 watt/second operation. 
All equipment will include titanium 
housings certified to 14,500 psi (1020 
kg/em?), 
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‘Mystery - 


lights 
ocean 


By MALCOLM W. BROWNE 
of The New York Times 


NEW YORK — Inferences 
drawn by a@ sharp-eyed biology su- 
dent from her study of a peculiar 
eyeless shrimp have led to the dis 
covery of a mysterious glow emitted 
by @ scalding jet of water more than 
one mile beneath the surface of the 
Pacific Ocean. 

The faint light at the ocean floor 
was detected July 26 by a three- 
member crew of the research sub- 
marine Alvin, using the same cam 
era (hat photographed the wreck of 
the Titanic two years ago. 

The discovery that the depths of 
the ocean might have enough light 
to drive the life-giving photosynthe- 
als reaction could shape future theo 
Tes as to how life developed. : 

Biologists generally have as 
sumed that life forms dependent oa 
light for manufacturing their essen- 
tlal carbon-based bullding blocks 
Must have developed on land or in 
water shallow enough for sunlight to 
penetrate. 

The notion that photosynthesis 
could have occurred in the depths 
of the ocean where no sunlight ever 
Teaches opens new possibilities. 

Dr. John R. Delaney, a marine 
geologist {rom the University of 
Washington at Seattle, served as 
chief scienust on the Alvin expeds 
Hom to ther Juan de Fuca Ridge, 
which Is 7,200 feet beneath the 
Ocean's surface 180 miles west of 
Vancouver, British Columbia. 


ROV TRAINING 


“at this point, I hate even tO 
Seale on the source of this fatat, 
flame-tke light that seems {o emar 
nate from the water itself. But if 
Clody Van Dover had not advised us 
what to look for, we would not have 

und It,” he sald. 
a Van Dover, a 34-year-old gradu- 
ate student completing her doctoral 
studies, specializes in the biology of 
deep-water organisms. G 

wo years ago,” she sald, “8 
very pecullar bottom-dweiling 
shrimp was brought up from the 
Mid-AUantic Ridge, which lies be 
tween Bermuda and (the Azores. 
This shrimp, about 3 inches long 
has 50 eyes, so it was named Rim 
caris exoculata.” d 

Van Dover found that although 
exoculata shrimp have no eyes. 
they have organs along their backs 
under their translucent shells (hat 
look like primitive light receptors. 

The presumed sensory organs of 
the exoculata shrimp have no lenses 
and, therefore, cannot form images. 

Their “vision,” if any, would, 
therefore, be Umited to awareness 
of varying Intensities of light. 

“These shrimp live at depths far 
too great for any sunlight to pene 
trate.” Van Dover said, “but I rea- 
soned that {f they are capable of 
perceiving light, there should be 
some kind of light down there for 

them to perceive. So I suggested to 
Jonn Delaney that he look for the 
light when he visited a similar kind 
of habitat In the Pacific.” : 

The undersea Pacific formation 
chosen by Delaney for study con 
sisted of what he described ag “a 
vulage of castle-like structures up to 
30 feet high,” each made of dense, 
sulfur-based minerals, : 


e San Jacinto College Central, 
Pasadena, Texas, is now offering an 
Underwater Remotely Operated Ve- 
hicle (ROV) Course which will provide 
training in the operation, repair, piloting 
and maintenance of ROVs and related 
subsea equipment. It is taught in two aE 
sectionsof 160hourseach. Eachsection = 
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23 sailors freed from 
sunken Peruvian sub 


Reuters | 


LIMA, Peru — Rescuers freed 23 
Sailors trapped in a sunken Peruvian 
Navy submarine for almost 24 hours 
after a collision with a Japanese fish- 
ing trawler, Peruvian President Alan 
Garcia said last night. 

Seven of the 52 crew members on 
board, including the commander, 
died in the accident, the president 
Said. Twenty-two were rescued from 
the water after the collision. 

“This was an example of Peruvian 
bravery,” Garcia said of the dramat- 
ic rescue operation. 

He said the Peruvian Navy used a 

rescue bell to enter the submarine 
through one of the hatches and pull 
out the men, who had been. trapped 
since Friday night. 
. The U.S. Navy sent personnel and 
a submarine from a San Diego sta- 
tion to assist in the rescue operation, 
said Navy spokesman Petty Officer 
Greg Olson in Panama, but the 
American team had not arrived at 
the time of Garcia’s statement. ° ° 

Garcia said the impact of the colli- 

sion cut electricity in the submarine, 
_ plunging the crew into darkness as 
water and chlorine slowly began to 
fill the sunken craft. ... .. .~ 

He said the men were freed after 
rescuers tapped on the side of the 
submarine in Morse code and crew 
members responded by banging on 
the inside walls. . ~~ yoann * 

Capt. Daniel Nieva Rodriguez died 
when he left the cabin to close an 
outside hatch in a desperate effort to 


Se 
rare 


‘save his crew and. then became - 


trapped in an outer compartment: 
which filled with water, Garcia said. 
“T want to point out the bravery of 
Capt. Nieva,” he said. “I want to 
stress the bravery of an officer who 
after leaving the ship through the 
hatch went back to rescue his mates. 
.. “He taught his companions how to 
save themselves,” he said. ~~ 
Garcia said another unidentified 
officer returned to the submarine 


with rescuers after he. was freed in 
order to help save other crew mem- 
bers. ‘ 

As air grew scarce aboard the Pa- 
cocha, the divers took the dramatic 
risk of opening the hatches of the 
sunken vessel despite fears that the 
tremendous pressure difference 
would suck in waters and drown the 
survivors. 

Using a diving bell and retrieving 
Sailors two at a time, rescuers pulled 
the men from the submarine, offi- 
cials said. 

Garcia said three men were taken 
unconscious from the stricken vessel, 
and that they may have been over- 
come by fumes in the submarine. 
There was no word on their condi- 
tion: hitless Res Shae ts 

The survivors were treated in hy- 
perbaric chambers to prevent illness 
from decompression, he added. 

- A Peruvian navy report said the 
number rescued yesterday was 21, 
but no explanation was offered for 
the discrepancy with the 23 Garcia 
cited. ee 


Garcia said experts believed the 


Japanese boat may have mistaken ~ 


the cruising submarine for a smaller 
boat when the two vessels collided at 
the entrance to the harbor in Callao. 
The Kyowa Maru collided with the 
* submarine’s left fin near the stern,. 
cutting the submarine’s power and 
communications ability and causing 
it to sink immediately, Garcia said. 
The navy said the submarine was 
still lying 100 feet under water four 
miles offslore of Callao, Peru’s 
"major port located on the outskirts 
of Lima. ei 
The navy said in a statement it is 
still investigating the cause of the ac- 
cident and would continue to search 
for the unrecovered bodies of three 


of the seven crewmen who Garcia ~ 


_ said had died. : 
The bodies of Nieva and three oth- 
- ers were pulled from the chilly water 


= lie 


after the accident, 

A navy spokesman said 22 other 
crewmen were rescued as the vessel 
Sank when they donned life 
preservers and jumped into the Pa- 
cific Ocean. 


There were no serious injuries 
among the estimated 25 crew mem- 
bers of the trawler, the Kiowa Maru. 


Garcia said the Peruvian navy de- 
cided to conduct the rescue itself be- 
cause officers feared the trapped 
sailors would not survive aboard the 
submarine if they waited for US. 
Navy specialists, who were expected 
to arrive at midnight. The U.S. Navy 
spokesman said three transport 
planes carrying the American sea- 
men and a rescue submarine were 
sent from the North Island Naval Air 


"Station in San Diego. “They sent a 


submersible submarine with person- 


nel on board,” Olson said. 


In Tokyo, a Foreign Ministry 
spokesman described the Kyowa 
Maru as a 412-ton commercial fish- 
ing vessel. 


PERU SUB SINKS; 
MOST OF CREW RESCUED 


The Peruvian submarine Pacocha (S 49) 

sank in 100 ft. of water after colliding 

with a Japanese fishing trawler four 

miles off Callao, Peru’s main naval and 

shipping port. The accident occured on 

August 26th. Seven of the 52 crew 

members on board, including the cap- 

tain, were killed. Twenty-two left the 

sub before it sank and were rescued. The 
remaining men were brought to the sur- 
face two-at-a-time by means of a rescue 
bell. They had been in the sunken 
submarine for nearly 24 hours. 

The U.S. Navy responded to the call for 
help by sending a DSRV to the scene, 
but the Peruvian navy decided to con- 
duct the rescue themselves for fear the 
trapped crew wouldn’t last until the 
USN effort got organized. 

The Pococha is an ex-U.S. Navy Guppy 
1A submarine (ex-USS Atule) that be- 
gan service in 1944. It is one of two ex- 
Guppy class that were bought by Peru in 
1974. At press time, the submarine still 
wason the bottom. Salvageplansarenot 
known. 5 Si 


Navy Unveils New 
‘Mini-Sub’ For Use 


In Secret Missions 
UNDERWATER USA Agen 1989 
eeliG By George C. Wilson 


he Seals, the James Bonds of the Navy, have 

updated David Bushnell’s one-man underwater 

boat of the Revolutionary War and built 15 mini- 
submarines for sneaking in and out of unfriendly 
places, the new commander of the nation’s special 
forces disclosed recently. 

Gen. James J. Lindsay, commander of the new U. S. 
Special Operations Command, announced that the Seals 
have two-man, and six-man versions of the mini-sub. 

The tiny subs can sail quietly up to enemy ships or 
beaches at a speed of six knots, he says. 

Other sources say the two-man sub is known as the 
‘wet’? version because it remains full of water while 
operating, requiring its crew to wear wet suits, scuba 
gear and air tanks. 

The six-man model is dry inside like a standard 
submarine. 

Both versions move along at about six knots (7 mph) 
on batteries. 

The midget subs are carried atop escape hatches of 
large, nuclear-powered subs. Near the destination, the 
crew climbs from the submerged mother ship into the 
mini through the big sub’s escape chamber, detach the 
small vessel, and noiselessly move off. 

On a typical reconnaissance mission, the wet sub 
would surface, allowing the crew to open roof hatches 
and look around unencumbered by a scuba mask, 
sources say. : 

The mini wet could be left submerged, location 
marked with a buoy, while its crew went ashore. 

There have been reports in recent years of landings 
on the Swedish coast by Soviet recon teams using mini- 
subs and other small submersibles. 

One of the Navy Seals’ mother subs is the nuclear- 
powered USS John Marshall, which like several other 
subs, has been retired as a ballistic-missile vessel, but 
been modified by the Navy so that Seals can swim out 
the missile hatches while the ship is submerged. 

Lindsay says the mini-subs, called SDVs for Swim- 
mer-Seal Delivery Vehicles, can plant a magnetic 
bomb on the bottom of an unsuspecting ship in a 
harbor or sneak Seals, Green Berets or other comman- 
dos onto hostile beaches for counter-terrorist missions. 

Lindsay’s portrait sounds much like what Bushnell 
designed his “Turtle” to do. The wooden, egg-shaped 
“Turtle” — 7 feet deep and 5% feet wide — called for 

one busy man to hand-crank a propelier, navigate his 
almost-submerged craft across a harbor, “and when 
reaching a British ship, twist a large screw into the 
wooden hull of a British ship, attach a 150-Ib. package 
- of gunpowder to the unsuspecting vessel, then move off 
underwater before the timer detonated the explosive. 


Such an attempt was made on the British warship 
Eagle off Staten Island in September 1776, but the 
Turtle’s hapless crew man, Sgt. Ezra Lee of the 
Continental Army, could not penetrate the 
Eagle’s- copper sheathing with the screw, and had to 
abandon the attack. Stove ; 


The ‘Turtle’ apparently was lost about a month 
later when its mother ship sank in the Hudson River, 
Navy historians say. 

The Japanese deployed two-man midget subs to 
Pearl Harbor before their bombers struck on Dec. 7, 
1941. They carried two torpedoes but inflicted no major 
damage, according to historians. 

Despite such an uncertain record, Lindsay says the 
Seals’ minisubs are ‘‘a hell of a lot better than Boston 
Whalers” used in limited military operations such as 
the 1983 Grenada invasion. 

He says the SDV’s potential for counter-terrorism is 
obvious, declaring, ‘‘Infiltration and ex-filtration (tak- 
ing men in and out of hostile areas covertly) is one of 
the biggest challenges we face.” 

But the mini-subs, submarine specialists say, have 
several disadvantages: limited range, slow speed and 
lack of defense, relying primarily on stealth and 
quietness to survive. 

Meantime, sources say, the Navy is assessing Euro- 
pean mini-subs to improve its capability for covert 
operations around the world. 
ears Washington Post/L.A. Times News Service 


NOAA Launches 
Undersea Habitat 


The National Oceanic and Atmo- 
spheric Administration (NOAA) re- 
cently launched the most advanced 
habitat ever developed for research un- 
der the sea. 

Named Aquarius, the 81-ton habitat 
was placed at a 50-foot depth on the sea 
floor of the Salt River Canyon, off St. 
Croix, the U.S. Virgin Islands. For the 
next two years, scientists will be able 
to live and work virtually indefinitely 
at the bottom of the sea as they conduct 
studies in physical oceanography, fish- 
eries and marine engineering research. 

About the size of a small recreation 
vehicle, the main chamber of the hab- 
itat provides room for laboratory 
equipment, computers, environmental 
conditioning, sleeping quarters and a 
modern galley. Scientists can observe 
sea life through ports in the chamber, 
and a video system permits sea bottom 
and surface condition monitoring. 

Aquarius is connected by an um- 
bilical system toan unmanned surface- 
support boat that provides all neces- 
sary life support functions for up to six 
occupants. If power or air supplies are 
interrupted, the habitat can operate 
under an emergency system for up to 
72 hours, allowing its crew time to de- 
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feeding organisms of the coral r 


Atlantis [weathered the storm! 

ing the month of January, Adantis I 
was tauEnt in an unexpected pete 
which required brave and fast action 2) 
her crew. General Manager Ji 
Cannon's letter to industry colleagues 
best sums up the events... 


" ... As you may have heard, the 
Atlantis I passenger submarine was 
unexpectedly beached in late January as 
the vessel was being moved to safety 
during a fierce winter storm (there were 
no passengers aboard). Our 
submarine's unexpected journey ended 
with it resting on a small sand cay and 
resulted in minimal damage to the 


@xteriOre eee 
Minor repairs to the Adantis I were 
made in the presence of an ABS 
representative and the submarine was 
once again safely in operation by 
Thursday, Feb. 4 .... just a few days 
after the storm. 


The efforts to get Atlantis I up and 
operating again involved the inspired 
work of our employees and the local 
community that volunteered boats, 
advice, equipment and labour. We are 
indebted to all of them for their 
kindness, well wishes and hard work 
on our behalf...” 


We might add that it is to the credit of 
her designers too, that Adantis I has 
demonstrated the structural integrity that 
is helping Atlantis submarines earn the 
reputation as the first and the best in 
terms of passenger safety in submarine 
tours. 


ATLAATIS IV + Kona, Hawaii 


Following a year of environmental 
studies and public hearings, the State of 
Hawaii has granted the company's 
applications for dive sites off Kona on 
the Island of Hawaii and off Waikiki on 
the Island of Oahu. These approvals 
will allow the company to enhance the 
underwater viewing through the 
deployment of two sunken vessels and 
an artificial reef at each dive site, 


The first vessel to be sunk will be 
YO256, a 177 ft. naval vessel which 
was built during World War II and 
which served as a yard oiler in the 
Philippines. After a thorough cleaning 
to satisfy the Environmental Protection 
Agency and-some modifications to 
enhance its effectiveness as a fish 
habitat, YO256 will find its final resting 
place at the Kona dive site. 


Adantis IV is now completing sea trials 
and certification by the local office of 
the US Coast ou and is participating 
in a whale study, directed by the West 
Coast Whale Research Foundation. A 
40° tower was erected by the Atlantis 
crew to observe the interaction of 


humpback whales and the submarine in 
the vicinity of the dive site area. 
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started to design submarines 


UK) for the Finnish ship- 
a industry. The work 


new products for the Finnish 
industry, like divin 
submarines and tounst sub- 


marines built 

teollisuus, a subsidiary of 

Wértsila Marine concern. 
Joining forces with another 


Finnish subsea 


% 


group, 


M&W started to produce their 
own, 
passenger submarine. Leam- p 
ing from the early design, @x- 
perience and discussions with 
clients, M&W created a new ve: 
approach to 
submersibles for the tourist 
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tis the submarine, but also a 
ckage of management 


eisure 


tourist in- 
t just offer- 


pilot training, 
rvice and start- 


rations. 
“Fine AR Sub-49 is a battery 
powered, 49 to 62 passenger 
submarine designed to e 
safe and comlortable oper- 
ation during dives of one or 
several hours in duration, up 
maximum operation 
depth with the full number of 
passengers and crew on 
board. The 
designed and constructed ac- 
cording to all the relevant 
rules and regulations of the 
American Bureau of Ship- 
ing and is also designed to 
achieve US Coast Guard ap- 
proval for “small passenger 


insure 


submanne is 


ssals”. 
The RR Sub-49 submarine 
consists of two main parts, 4 


world 


ment consists of eleven pieces 
of identical modules. hee 
module has 4 seats placed on 
the sides of the pressure hull. 
Passengers share external 
made of acrylic 
ameter of 7 
also have 


ee 
arts will be located under 
aac viewing port. Between 
the bench rows is 4 wide aisle 
under which the batteries are 
located. The aft compartment 
includes a special suite sec- 
tion for six passengers, where 
seats are grouped adjacent to 
the aft viewport having ¢@x- 
cellent Heb ee aft oe 
artment includes 
ekebs for food and 
beverages, first aid supplies 
and tools, and is equip 
with toilets and a wash basin 


00 marine 


ubmarines 


positively buoyant. In the 
event of a total power failure, 
the submarine would automati- 
cally rise to the Picea: 
unlikely event of an emer- 
gency situation, the sub- 
has emergency 
systems to provide life sup- 
port for passengers and crew 
for 96 hours. 

In the expanding leisure 
submarine market, passenger 
submarines from Malman & 
Winberg have enjoyed the 
status of being a product of 
the well-respected Rauma- 
Repola Corporation, which 
through its subsidiaries, has 
utilized state-of-the-art 
technology and experience 
gained by producing the 
world’s largest fleet of com- 
mercial, manned mini sub- 
marines in the 80s and the 
most advanced deep sea sub- 
marines in the world. a 


business. 

Requirements regarding 
reliability, safety and a 
guarantee of uniterrupted 
submarine oporations are 
some of the most important 
factors in this type of active 
tourist business. To quarantee 
the versatile use of a sub- 
manne the design must be 
based on the comfort of pas- 
sengersa and the diving time 
for one dive should not be 
limited to half an hour or one 
hour; the dive depth should 
be chosen so that maximum 
use of the dive site can be 
achieved. 


form hull, which is the outer 
shell, and the pressure hull, 
which is the interior shell, on 
which the various compart- 


ments 
pressure hull are 


rest. Within the 


the pilot 


compartment, the passenger 


compartment, 


and the en- 


trance compartment. 

The pilot compartment con- 
tains adequate space for the 
pilot to operate and all nec- 
essary Communication, navi- 


gation, and control 


instrumen- 


tation, and is enclosed by a 
sphencal 1.5 mm diameter 


acrylic viewport. 
The passenger 


compart- 


The Atlantis IV is scheduled to start taking 
passengers at the end of July in Kona on the big 
island of Hawaii. The necessary arrangements are 
being concluded with the required U.S. partner, and 
construction on ticketing and retail premises are 
being completed in the King Kamehameha Hotel, 
next to the passenger loading wharf downtown, 


Kailua-Kona. 


An excellent dive site is located just off Kailua Bay in 
a coral area at 80 foot depth; the fishfeeding program 
has started to supplement what is already a good fish 
population surrounding this dive site. 


The Kona operation will serve the Kona coast annual 
tourist population of approximately 650,000 people 
and will start on a 5 to 7 dives per day, five day 
week schedule and expand as Atlantis’ reputation 


grows in this new area. 


The opening of the Kona operation is a major event 
for Adantis. Hawaii is the world's largest, most 
established, and most sophisticated tourist centre in 
the world, and Atlantis IV is expected to be the first 
of a fleet of six Atlantis submarines operating 
throughout the major islands of Oahu, Maui, and 


Hawaii. 


¢ Honeywell, Advanced Marine § i 

A ystems Operations, San 
Diego, has appointed John Schiltz as Marketing Manager for 
Mine Countermeasures. He is a 7-year veteran of Honeywell 
and a former U.S. Navy submarine officer and deep submer- 


gence vehicle pilot. 


one 


for passenger's use. ; 

Overall, the submersible is 
19.5 meters in length, 3.6 
meters wide, and 3.3 meters 
high. It can operate in water 
up to 100 meters deep, and 
has a maximum speed of 3 
knots, surface independent 
operating time is up to 15 
hours. The submarine carmes 
a crew of three. 

Al vital systems and equip- 
ment have backups to ensure 
that no single system or piece 
of equipment, when not in or- 
der, will cause a life-threat- 
ening situation. The sub- 
manne is designed to be 


ATLANTIS V LAUNCH 


With the band trumpeting "Anchors Aweigh" 

the champagne bottle smashed, the fifth Speen 
the Adantis fleet was launched on June 23, 1988, in 
False Creek, Vancouver. The submarine was 
chistened by Mrs. Yoshie Baba and Miss Yuda 
Baba, the owner's wife and daughter. (picture on p 8) 


abilities will 0K: Atlantis the market positi 
. . . . s' \ 
direction needed in this aggressive cee aaa 


Construction of the hull for the 46 

Atlantis VI has started in Vancouver. Wereee 
to complete discussions with one of a number of 
potential licensees in the Mediterranean and 
Caribbean in the very near future and an early start 
on the hull fabrication will advance delivery date. 


Construction of Atlantis VII, the fi 
passenger submarine for Honolulu, Oahu See 
in August following completion of arrangemi ne 
with the U.S. partner. Construction will take lace 
in Everett, Washington, as was the case of Atl ft 
IV, and fabrication bids for hull constructio esis 
progress. A June/July 1989 start y date i 
scheduled for Honolulu, whose huge tour mare 
ceeariS ckpgeted tO support two or three Padus 
r submannes, which will be phased j pens 
Rs eae In Over the next 
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ECONOMY & BUSINESS 


RUN SILENT, RUN DEEP - for $48 


Tourists take the plunge ‘aboard a fast-growing 
submarine fleet. 


Outside, a school of squid slides past the 
portholes, heading toward a tangled stand of 
staghorn coral. Below the craft, Technicolor parrot 
fish graze along the boitom while nearby sea fans, 
like underwater ferns, wave in the clear Caribbean 
water. A sleek, yard-long barracuda glides by, 
patrolling a patch of star coral. 


No, it is not a Jacques Cousteau documentary or 
even a rerun of Voyage to the Bottom of the Sea. 
The view is from the inside of Atlansis III, a $25 
million 46-passenger tourist submarine prowling 
the waters near St. Thomas in the U.S. Virgin 
Islands. Powered by 20,000 Ibs. of batteries and 
with enough life support for 72 hours, the 65-ft.- 
long vessel moves under the sea at a lazy 1.5 
knots. At the surface, 70 ft. above, a motorboat 
wails to ferry the intrepid passengers, including 
several septuagenarians and a captivated 4-year-old, 
back to the harbor town of Charlotte Amalie. 
First, though. the shutde will deposit up to 46 
more pay-as-you-go explorers aboard the craft for a 
$48, hour-long peck at Davy Jones’ locker. 


A “boomer,” in naval parlance, is a submarine 
equipped with nuclear missiles, but the term may 
soon be hijacked to describe the tourist vessels 
surfacing everywhere from the Caribbean to 
Micronesia. Two years after Vancouver-based Sub 
Aquatics Developmnet Corp. started the tourist sub 
business off Grand Cayman Island, a quarter of a 
million people have ridden beneath the waves. For 
about $45 to $90, they have seen dazziing sights 
formerly reserved for the relative few who are fit 
and brave enough to scuba dive. 


If the business continues to expand al its present 
rate, the number of passengers could grow well into 
the millions in only a few years. Sub Aquatics 
already operates three Afiantis craft in the 
Caribbean. Across the harbor in Chaslotie Amalie 
later this spring, a competitor, Submarine Tours, is 
expected to begin excursions, with « bow to the 
Beatles, in a yellow submarine. The Atlamis IV, 
built by Sub Aquatics and owned by an American 
licensee in Kona, Hawaii, awaits regulatory 
approval for tours but has already hosted s wedding: 
Bruce Robson and Kate Warrick of Kona took the 
plunge at a depth of 150 ft. Several other 
companies, including Undersea Tours and Sub Sea 
Systems; sre well along in their plans to compete 
in the Hawaiian market. And on the Pacific island 
of Saipan, Hotel Owner Sanho Kim operates @ 
*Finnish-built submarine that packs in Japanese 
newlyweds for 45-minute rides. 


Future siles for underwater tourism include Catalina. 
Island in California, the Florida Keys, Alaska. 
Guam and various spots in the Mediterranean, 
Thailand and Australia. Since sub operators expect 
to enjoy & treasure trove of tie-in business with 
cruise lines and seaside resorts industry analysts 
foresee a $250 million-a-year market with more 


than 100 submarines, worldwide by the early part of 
next cade, 


The dream of exploring beneath the waves is 
almost as old as seafaring. Legend holds that 
Alexander the Great went for a dip in a sort of glass 
bubble, and Leonardo da Vinci designed a 
submersible in his notebooks centuries before Jules 
Verne penned Twenty Thousand Leagues Under the 
Sea. During the Swiss National Exposition of 
1964, @ submersible took thousands of people deep 
into Lake Geneva, But the full potential of holiday 
subbing was not perceived until a recent downtum 
in the offshore oil industry, the main user of 
commercial submersibles. Explains Rob Sommers, 
executive vice president of Tropical Submarine 
Safaris, a Vancouver firm that is designing a new 
fleet of tourist subs: “When the oil crunch hit, 
submersible people all of a sudden had nothing to 
= me whole industry sat there saying ‘O.K_, now 
at 2° . 


The man who answered the question was Dennis 
Hurd, founder of Sub Aquatics. An engineer with an 
M.B.A. from the University of British Columbia, 
Hurd worked for a Houston company that developed 
a submarine for offshore oil fields. Says Hurd: 
“Whenever we would take clients down, they were 
always enchanted with the dive. [ saw there was a 
real market for this kind of experience.” Others 
agreed, and in the early 1980s some commercial 
operators began using spare oil-field craft for 
passenger riden. The subs, however, were 
uncomfortable and carried few people. So in 1983 
Hurd began raising copital for a genuine 
sightseeing sub, the 28-passenges Atlansis /, 
which cost $1.8 million. Last year Sub Aquatics 
showed a profit of $1 million on revenues of $7.7 
million. 


Now, the company's numerous rivals are rushing to 
caich up. Undersea Tours hopes to outpace Sub 
Aquatics in the Hawaii market with roomier craft 
that have external feeding devices to attract fish 
and video monitors inside to that every passenger 
can see out all sides of the boat. Several firms, 
including Aquanautics, 8 nine-month-old Seattle 
company, plan to propel themselves shead of the 
competition with a radically different kind of 
submarine - a craft with a clear acrylic hull that 
will make the passenger feel almost a part of the 
undersea environment. Aquanautics plans to begin 
operating its first see-through sub off the coast of 
Juneau, Alaska, in 1989. 


By Daniel Benjamin. 
Reported by Nancy Seufert / Los Angeles and 
William Steif/St. Thomas 
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Juty 13, 1988 


Mrs. Irene Fager 

c/o One Half Fathom 

4004 Bay To Bay Boulevard, 
Tampa, Florida, US.A. 
33629-6722 


Dear Irene, 


Just a quick note to say hello and to report in with regards to what has been 
happening up here in the great while north. 


Seatrials for the Atlantis 5 have gone very well and we are all very happy 
with the performance of our new baby. I have used up all of the covers that 
I had on file here, for either a Launch, or for | of the dives we have made 
with the Atlantis 5 here in Vancouver, so you may want to mention to your 
feaders that they can send along some more covers to be used for future 
Atlantis Launches and seatrials dives.- ‘ ; 


Although we do not have the actual certificates in hand as of the date of this 
writing [ am told that we should have both ABS and USCG certificates for the 
TS-5 by the time that you receive this letter. It looks like the Atlantis 5 
should be on a [reighter and headed for Guam by the end of July / 88.1] am 
told that it will take about a month to get to Guam and then a further month 
to get organized (ie: set up work shops - offices - and do some pilot training 
and certification) before operations are to begin in October. 


Your readers can contact either Doug Fry who will be the operations manager 
there or Jon Chapman ( a name I'm sure some of your readers will 
remember {rom the Pisces 6 on the Drillship “Discoverer Seven Seas ). jon 
will be the Senior Pilot / Maintenance & training Co-ordinator at the Guam 
site locauica. 


The address for the Guam site location Is as follows: 


Atlantis Guam, Inc, 
P.O. Box B.Q. 
Agana, Guam 
96910 


We are all looking forward to the startup of operations in the Guam area, and 
we wish Allantis Guam all the best with their new enterprise. 


You and your readers may notice a relocation of some of the pilot's, Op’s 
managers, and maintenance personnel [rom some of our site locations in the 
Caribbean and Hawail to the other locations over the next few months. This 
will be an ongoing situation and Is built into our system to allow our 
employees an opportunity to advance within the company and to change 
locations periodically to relieve the boredom of being couped up on a small 
tropical isle. 


You will also notice a whole bunch of new names over the next while as we 
will be adding staff to the Hawaii and Guam location for their operations 
startup, as well as filling in the blank spots at the existing locations, created 
by transferring people out of these locations. 


We have placed an order with our hull fabricator for another hull (Atlantis 
6) and there has been a contract signing for Atlantis 7 as well | will send 
more information along on these subs when I can. 


I thought you might like a copy of our newsletter (2nd Edition) which |s 
enclosed. It's not as professional as the One Half Fathom newsletter, yet, but 
In time we hope to get better at this type of thing. We are hoping that the 
newsletter will help to bridge the distance between the Vancouver office and 
all of the remote site locations. 


Well ve got to get back to wrapping up all of the paper work for the TS-5 , 
80 I'll sign off for now but | will be in touch with you again soon. 


Best Regards to you and Dan, 


Tom Roberts 


Sub Aquatics Development Corp. 


191 West 6th Avenue 
Vancouver, British Columbia 
Canada \V5Y 1h3 


The world first franchise-operated pas- 
senger submarine, the $3.4 million 
(Can.) Atlantis V is hoisted from its 
Vancouver manufacturing site on board 
a ship for its tip to Guam where it goes 
into service shortly. The Atlantis V isa 
46-passenger sub designed and built by 
Sub Aquatics Development Corpora- in a 


oS 
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SUBMERSIBLES 
ATLANTIS SUBMARINE SOLD 


Sub Aquatics Development Corp. has completed a franchise 
sale of their Atlantis V 46-passenger tourist submarine to opera- 
tors in Guam. The deal, valued at $2.5 million with the Ba Ba 
Corporation of Guam and Tokyo, is the first franchised sale so 
far negotiated by Sub Aquatics. The Vancouver-based subma- 
rine manufacturer plans to set up a number of similar operations 
at prime tourist locations worldwide. Atlantis subs are pres- 
ently operational in Barbados, Grand Cayman, St. Thomas and 
Hawaii. 


SEA URCHIN 


The Sea Urchin is the latest creation of Phil Nuytten at 
International Hard Suits, Inc. This one-man, one atmosphere 
submersible is ABS certified for 300 ft. and can pack 72 hours 
of life supply. The pilot lies on his belly in an acrylic/steel 
housing that is 26-inches in diameter and 6 ft. long. Power is 
from a pair of 12-volt batteries that drives the thrusters, lights, 
scrubber system and a lightweight manipulator. The sub is 
‘fitted with a sample basket and 
could carry a TV camera, stills 


an emergency arise, a 600 lb. 
drop weight could be manually 
released from within the cabin. 


camera and evenasonar. Should 


‘ga 2-man diesel electric submarine that y, 
i aka nce and submerged partons nee with 
ai F autonomy that renders expensive specialized surface 
level of au cessary. Slhasa maximum diving depth of 200m 
ie aoa a Aeeeesial) scientific or personal diving 
and c 


missions. f 
Itis powered by a 50 hp diesel engine and can 0 OS ae 


surface. At the-same time the battery and HP air bank can be 


charged. It has a range of 200 miles. 
The ae ft. long S1 can be operated from a marina berth we fi 
epoxy coated steel hull (with all inboard machinery) can remail 

in the water for long periods with minumnum maintenance. ; 
S1 is navigated on the surface from a seat Lea 360 

viewport in the base of the conning tower. Submerged naviga- 
tion is done by the forward crew member who can either sit Or 
lie prone while looking through a large hemispherical front 


viewport. 
The submarine is built by Marlin Engineering Ltd, Plymouth, 
England. Paul Moorhouse is the chief designer and runs the 


operation there. Price for the $1 depend on specifications, but 
start at £70,000 for a basic boat, pressure tested and ready to 
dive. Circle 137 for more information about the Marlin SI 


submarine. 


Sea Urchin 


1 Forward ballast tank 


2 Trim weight 


3 Strobe light and release float 


4 Variable ballast tank 


Sea Urchin is built to the same 
standard as commercial subs and. 
comes complete with all re- 
quired systems. A 2-man ver- 
sion can be produced if desired. 
Base price for Sea Urchin is 
C$39,750. Circle 135. 


metres 


Main ballast tank 9 Compressor 
10 DC drive motor 
Main battery 11 


Air filter 


Main ballast tank pumps 


Diesel engine 


on nm 
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ATLANTIS SUBS TO BE 


MADE BY A U.S. FIRM? 


The Canadian firm, Sub 
Development Corp., designer and 
builder of the Adantis class tourist sub- 
marine, is having talks with numerous 
U.S. investors with the aim of becoming 
at least 75% U.S. owned. This followsa 
decision by the U.S. Maritime Admini- 
stration not to grant approval for the 
company tO operate Allantis IV as a 
tourist submarine from Kona, Hawaii. 
This was based on the Jones Act, which 
prohibits foreign companies and foreign 
vesscls from operating maritime serv- 
ices in the United States. 

The Atlantis IV was built in Everett, 
Washington, but was owned by the 
Canadian firm, thus meeting only one of 
the requirements under the law dating 
back to the carly 1920s. 

Officials of Hawaiian Submarines Inc., 
formed to assist Sub Aquatics, indicate 
that the investment problem will be 
solved shortly and tours will commence 
soon. Initially, Sub Aquatics had 
planned on operating the submarine off 
Lahaina, but public opposition forced 
them to shift to Kona, where the sub is 
currently based. 


Aquatics 


Super Subsea Submarine during pipeline inspection 


SSS=SUPER SUBSEA 
SUBMARINE 


Super Subsca Submarine is the name of 
the submarine designed by Thyssen 
Nordseewerke GmbH, West Germany. 
This is part of a joint venture company, 
Norsub A/S, that has been established to 
pursue submarine supported offshore 
services. Involved with Thyssen 
Nordscewerke are Norwegian compa- 
nies, Moss Rosenberg Verft A/S, 
Neptune Technology A/S and Wilhelm 
Wilhelmsen Ltd A/S. Also joining as 


ilteeation of submersible that Rauma-Repola built for the Soviet Academy of 
Sciences. Rauma-Repola calls the design, Deep Sea Research Vehicle 6000. Itis rated 


for operations to 6,000 meters. 
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cooperating companies are ASEA 
Brown Boven and SUTEC of Sweden, 
Scanmar, Norway and Alstholm ACB, 
France. 

SSS, as designed, is 42m long, displaces 
870 tons, can dive to 1000m and has a 
crew of seven. It will be powered by 
closed-cycle dicscl engines to enable the 
sub to remain submerged for up to 3 
wecks. A full-scale prototype system is 
now being tested at Thyssen Nord- 
seewcrke. 

The submarine will carry a number of 
special-designed tool packages to the 
worksite. It will also be able to deploy an 
ROV for inspection and work tasks. If 
financing goes as planned, SSS will be 
in operation by 1992. 

Unfortunately, SSS is in competition 
with two other submarine designs, both 
of which are also under development in 
Norway. This includes the SISIS 
(Surface Independent Subsea Interven- 
tion System), which was first described 
at UTC 86 in Bergen, and Statoil’s 
MASU catamaran-type sub. MASU is 
designed to deploy hydraulically acti- 
vated legs and straddle oil and gas wells. 


ALVIN MAKES 2,000TH DIVE 
The Deep Submergence Vehicle (DSV) 
ALVIN made its 2,000th dive earlier 
this year on the East Pacific Rise off 
Mexico. 


™ 


is enclosed by a hemispherical end 
completion into which is mounted al.5 
meter diameter acrylic viewport. The 
same is true for the rear section. A ver- 
tical conning tower with an 0.8 meter 
inner diameter access hatch is mounted 
on the top of dead-center of the.cylindri- 


COMEX TO ENTER TOURIST SUB MARKET 


A recent report heard on Radio France International informed listeners that Comex 
plans to enter the tourist submarine market by producing about 20 subs, each capable 
of carring 40 or more passengers. The subs, according to the report, will be made out 
of acrylic. Follow-up newspaper articles confirmed the story and quoted Comex head, 
Guy Fleury, as saying that the company will engage in a broader venture of “Marine 


Artist's rendering of a Comex “Subsea Bus.” 


SUPER SEALITES 


ON TOURIST SUB 


Deepsea Power & Light, Inc., has com- 
pleted delivery of 24 Super SeaLites to 
Sub Aquatics Development Corpora- 
tion for installation on the Atlantis V 
manned submarine! This sub will be 
operated out of Guam where it willcarry 
up to 24 passengers on underwater sight- 
seeing tours of local reefs at depths to 
150 ft. 


MITSUBISHI IN 
TOURIST SUB MARKET 


Rather than “thinking about it,” as 

Teported in our last issue, Japan’s 
Mitsubishi Heavy Industries has devel- 
oped and is presently marketing their 
own class of tourist subs. Two versions 
have been developed at this time, 
according to our correspondent in the 
know: a 20 meter-long version for 30 
people and a 25 meter-long model for 40 
people. Working depth rating for both 
these subs is 30 meters. Prices start at 
¥500 million. 


ATLANTIS TOURIST SUB IN 
HAWAIIAN WATERS 


Atlantis IV began public operations off 
the Kona coast of Hawaii on August 
10th. This $2.5 million sub is 65 ft. lon g, 
weighs 80 tons and travels at speeds of 3 
knots on the surface and 1.5 knots sub- 
merged. Carrying up to 26 passengers at 
any one time, it features 13 viewing 
ports on each side that are 20-inches in 
diameter. There is also a large glass 
dome in the bow that is 4 ft. in diameter. 
Dives on Atlantis IV cost $58 per adult 


and $29 for children 4-12 years. 


RR SUB 49 is the designation of the 
tourist submarine designed by Malmari 
& Winberg Oy, Helsinki. Itis designed 
to carry 49 passengers and 3 crew. Ca- 
pable of operating at a depth of 100 
meters, the sub measures 19.5 meters 
long, 3.5 meters wide and 3.3 meter 
high. The pressure hull is constructed of 
high-quality steel alloy. Its inside di- 
ameter is 2.6 meters. 
The forward section of the compartment 


sole 


. 


cal section of the pilot compartment 
Adequate all-round vision during sub- 
sea and surface operations is ensured by 
means of a hemispherical clear-acrylic 
hatch. 

Passenger viewports have a diameter of 
0.7 meters. The sub’s main entrance has 
a diameter of 1 meter and is normally 
used with movable ladders. There is 
also a lift for elderly and disabled 
people. 

AC type thrusters (6) can be controlled 
with joysticks by the pilot. DC/AC 
inverters feeding the thrusters with 
pulse width modulation control enables 
convenient control of thruster output 
either by the autopilot or manually. The 
main propulsion is built around two 15 
hp thrusters mounted near the aft section 
below the form hull. In the event of the 
loss of one of the main thrusters, the 
transverse bow or after thruster and the 
remaining main thruster can be used to 
achieve limited forward propulsion. 

To provide sufficient breathing gas 
during the dive, an automatic oxygen 
injection system is provided. Oxygen 
content of the internal atmosphere is 
continuously monitored by oxygen 
sensors and oxygen is supplied from 
storage cylinders through a bleed valve 
at the same rate as consumed. Oxygen 
injection can also be manually adjusted, 
if necessary, CO, removal of internal 
atmosphere is done by recirculating air 
through CO, scrubbers. The submers- 
ible is provided with an air conditioning 
System which will maintain temperature 
and humidity at acceptable levels. 
There are many safety features and the 
sub is fully autonomous for at least 96 
hours with a full Passenger load. The 
sub is designed and constructed accord- 
ing to the ABS classification A] 
Manned Submersible. It will achieve 
U.S. Coast Guard Certification for 
“Small Passenger Vessel” and a U.S. 
Customs license for “‘Coastwise Trade.” 
Since 1986, Malmari & Winberg has 


functioned as an integrated art 
Rauma-Repola. sae 


Rendering shows Mobile Undersea Systems Test Laboratory, 


which is due to begin deep sea trials in December. 


Martin Marietta develops mini-sub 


By Mark Bomster 
Evening Sun Stall 

It looks like a little submarine or a torpedo, but it’s really a 
robotic laboratory, one that “swims” along on ils own computer- 
ied mission. , 

Loaded up with electronics and sensors, it wall test anti-sub 
marine warfare technology developed by Martin Marietta Aero 
and Naval Systems, which has about 4.000 workers in Middle Riv- 
Se , - a “a 
The underwater vehicle, dubbed “MUST for “Mobile Under 
sea Systems Test Laboratory,” Is also part of Martin Marietta’s 
rowing commutment to robotics. 
‘ Ea ecamples the company 1s currently developing a robot that 
would handle mulitary materials in the {reld as well as an anti- 
tanx robotic vehicle. 

“The robotics program here 1s generally focused on military 
applications,” said Doug Tighe. progrem manager The MUST ve- 


hicle “does extend robotic capability to the underwater environ- 
eis many senses, it’s an inner-space shuttle,” said Bill Herr, 
technical director for the project, which is due to begin deep sea 
trials in December and be ready for operations in February. 

Martin Marietta 1s developing the first mini-sub locally for its 
own use, with about 4$ people working directly on the program. 
Work 1s also being done by a subcontractor in San Diego. Develop- 
ment costs ace in the teas of millions of dollars, a company offi- 
cial said 

But additional vehicles could be turned out for other custom- 
ers who need to do underwater testing, including universities. Ge 
military and the federal government. 

“It's an environmental test bed thal allows you (o lake tecinol- 
oy into the environment you're going (o put il in,” said a compa- 
ny spokeswoman. 


Continued From First Business Page 


other potential customers. Timo Siiri- 
la, the marketing manager for Wart- 
Sila's underwater toumst vessels, 
foresces a “boom in the passenger 
submarine business." 


survival strategy. 


y 


Under development since 1935, 
the mini-sub differs in a big way ( 
from other unmanned submarine 
vessels, according to those working i; 

ram. 
i exes the others are remotely. 
operated vehicles, tethered in some 
way lo a surface ship. with human 
controllers directing the COLLEEN 
craft's movements, said Herr. 

-That has obvious limitations op- 
erationally,” he added. The pans of 
the cable is one. Ina hostile military 
environment. for example, the pe 
trollers could be forced to stay dan- 

lose. : 

camels the U.S. Navy and ie 
universities have unmanned subs 
that can operate on their own AS 
known as “autonomous cere i 
vehicles” — most are generally He 
for a certain ee and cant 

other purposes. e, 
aria Marietta’s mini-sub “is in 
fact an unmanned, free-swimming 
vehicle,” said Herr. The Bee 
powered vehicle, about 30 feet long E 
and 4.5 feet in diameter, could run 
for up to eight hours ata 7 sper 
of 8 knots and at depths of up 
ge aipred with its own on-board 
computers, (he vehicle would be oe 
grammed for a certain mission ani 
carry it out. The vehicle would be ae 
pervised by a surface ship that sen 
and receives messages by sonar. 

“Man is not in the loop, said 
Herr. “You do not need a cable. The 
venicle is able to go long distances 
away from where the man is. 

The mini-sub. for example, 

“might leave Norfolk and transit to i 


some area in the open ocean, to 
some area that’s of a military inter- 
est, and perform.a mission and come 
back.” he said 

Among the possible missions 
listed on a Martin Marietta fact 
sheet: surveying (he seabed, recon- 
Naissance, mine-laying, helping sub- 
marines find theie way through 2 
mine field and investigating potea- 
lal submarine targets 5 

And though the mini-sub could be 
programmed for a specific mission, 
it is designed in a way that will al- 
low one experiment to be conven- 
tently switched for another. The so- 
nar link could even be used to 
redirect the vehicle in mid-missioo, 
the comoanv said 


Finnish Shipbuilder Finds Fresh Markets 


securily systems. 


: Whether the Arctic entreprencurs 
veal tad ama eese The tourist of Runua will make a profit un thor 
: % . . venture ts uncertain. In its first three 
naWertsilais completing biel Re submarines typify weeks of operation, Finnish Subma- 
rine Yours carried 2,500 Passengers 

this year, including one to a Japanese ’ b " 
operator, and it is holding talks with the company s Tee eerie aon anes 


Mr. Airas, a 30-ycar-vid former 
schooltcacher, explains that the com- 
Pany's fate will not rest entircly on | 
the subtle — to put it kindly — appcal 


A submarine that offers cruises for tourists in Lake Simojarvi, Finland. 
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Finnish Shipbuilder Finds Fresh Markets 


By STEVE LOHR 
Special tu Ihe hew York Teme, 

RANUA, Finland — After a half 
hour, the fish-spotting count was none 
100 Impressive: Une minnow and a 
Startled salmon. Mostly, the vista 
seen from any one of the submarine’s 
22 purthules was 4 micager couple of 
feet of visibility in the dark, murky 
waters of Lake Simuyarvi. 

“No, you can’l sce so much in a 
Finnish lake,” acknowleged Juha 
Airas, the manager of Finnish Sub- 
marine Tours Lid. “What we're seil- 
Ing ts the experience“ 

The exyerience 1s a one-hour tour in 
one of the world’s first submarines 


; : = =. 


built’ specifically to ferry tourists 
around undersea. This 60-foot-long 
model begun slicing through the 
depths of Lake Simojarvi, about 100 
miles south of the Arctic Circle, Just 
Over a month ago. A similar subma- 
rine, purchased by a Korean-Amer- 
Can entreprencur, Sanho Kim, has 
been operating off the Pacific island 
of Saipan und catering (o Japanese 
tourists for a few months. 

Both were produced in the ship- 
yards of Wartsila A.B., Finland's 
major shipbuilder. 

The tourist submarines typify the 
strategy that has allowed Wartsila to 
survive the deep recession in the ship- 
building industry during the last dec- 
ade, when shipyards in the West were. 


forced to close because of weak de- 
mand for new ships and intense 
competition from low-wage develop- 
ing nations, 

Spacious, air-conditioned, plushly 
uphuistered and with the Beatles song 
“Yellow Submarine’: piped over the 
intercom system, the Wartsila sub- 
murines secm a light-hearted com- 
mercial answer to the public's Jules 
Verne fantasies, 

With a marketer's sense of opti- 
mism, the Wartsila promotional lit- 
¢ralure notes that more than 70 per- 
cent of the carth’s surface 1s covered 
by water and calls this unexploued 


Yet even if the tourist submarine 
business blossoms — presumably, 
finding markets in waters {ar clearer 
than Finnish lakes — it will not loom 
too large in Wartsila's shipbuilding 
business. The submarines cost up to 
$3.5 million apiece. By contrast, 
Wartsila's order book stands at more 
than $2.5 billion, because of orders for 
such ships as nuclear-powered 
iccbreakers and luxury cruise liners 
that accommodate 2,500 passengers. 


Older Ships Had Been Used 


Atonce time, a few geriatnc oceano- 
graphic rescarch submanmnes had 
been taken out of retirement and con- 
vericd lo passenger use. Bul Wartsila 
has managed to keep its shipbuilding 
Operations going by capturing large 
shares of smaller, specialized seg- 
ments of the industry. 

The Helsinki-based company, for 
cxample, holds 60 percent of the 
world's market for iccbreakers and 
about 30 percent of the market for 
luxury passenger cruisers. In the 
field of oceanographic research and 
survey vesscis, Wartsila is the front- 
Tunner in the 500- 10 2,000-ton range, 
which is the business that spawned 
the company’s plunge into tourist 
submarines. Company officials 
Proudly point out that its niches of the 
Industry account for less than | per- 
cent of (otal shipbuilding tonnage. 

“Wartsila has always managed to 
avoid the most popular areas, 


whether It was tankers or offshore @i| ° 


vessels,” observed Jeffrey Fried- 
man, president of Dreyfus Growth 
Opportunity Fund in New York, a 


$375 million mutual fund that holds 
$108 million worth of Wartsila 
shares. 

The company's Stratcgy for surviv- 
al, most analysts say, has been sharp- 
ened by the Finnish Government. Un- 
like many European nations, Finland 
has refused to grant its shipbuilding 
Industry any direct subsidies, forcing 
Waritsila to hone its marketing and to 
develop proprictary Gesign-and-pro- 
duction (cchnology, Finland's neigh- 
bor Sweden, by cuntrasi, Spent more 
than $5 billion subsidizing is ship- 
building industry and today has no 
yards, 

Wartsila's pretax operating Profits 
arc cxpecicd to more than double this 
ycar, 10 $88 million, on a sales Bain of 
33 percent, to $1.6 bilhon. In 1989, 
pretax profits will reach $120 million, 
analysis predict. Besides shipbuild- 
Ing, Wartsila produces specialized 


diesel engines, industrial robots and 


of the dark, chilly depths of Lake 
Simojarvi. In fact, its tourist subma- 
rine will spend only June through Au- 
&ust at home. For September and Oc- 
tober, the Finnish vessel will dive off 
the Swedish coast, uutside Stockholm. 
The rest of the year, 1 will RO South; 
the Finnish company 1s Negotiating 
with several concerns in the Mcditer- 
Tancan, 

Kai Pamanen, the 33-year-old sub- 
marine captain, confessed he was 
looking forward to the clear waters of 
the Mediterranean, where the visibil- 
ily cun reuch 300 feet o- more. As he 
Ruided the vessoj carefully through 


the murky waters of Lake Simojarvi~ 


with the aid of underwater radar, M 
Parnunen suid, “This ts ; acne 
eee SIS UN exciting 
“Bul in the clear waters it w; 
1 
laa like flying, only underwatcr 4 te 
-ycar veteran of the ‘ 
chant marine addeu, Finnie: 
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DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 
FEBRUARY, 1989 


SHANG lh No. ie Publ shed by the Deep Submersible Pilots Asss'n 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible desiztn, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions to this Newsletter may 
be addressed to: 


-Robert K.°R. Worthington or Donald E. Saner 


President. iEditor, DSPA Sec'y/Treasurer, DSPA 
S005) Gur Le St. 9182 Newmont Dr. 

San Diego, CA 92122 t San Diego, CA 92129 
(619) 455-6659 ~ (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
Demaddressed tocssan weve ere 

ap Willis Forman 

' akicabersadp Chairman, DSPA 

eere e Mohican Ave. 

woan. Diego, CA. 92117 

a tg (619). cies 0294 


TAL NOTES AND COMMENTS 


189 (March 14-16 at the Town & Country Convention 
Diego) will be the site of the DSPA MarcréLuncheon 
eld in the Tiki Room from 1200 to 1400. A very 
list of attendees is anticipated, including RAdm 
‘ endent of Salvage for the Navy, an senior 
ete en 


: aid their 
ers have Nee 0 ma ioversea 


-Half of our memb 
Dues or Canada an ou have paid, 


189 Membershi ney ee 


dues in the amount of fier on fotey 
addresses. If you have fc ead ee you pay twice, your new 


rough next year. 


but your Editor 
typeing 


check with Don Saner or jus a 
membership card will show you paid up 

t sooner, 
Dorry.! his Newsletter should have been ou PEE 
has been on the sick list and quit after he found gi 
still unintelligible. 


&n Diego monthly lunch meetings were tield as follows: 
present. Masahiko Ida of 


3 November 1988--12 Membersand 24 guests 

JAMSTEC was scheduled to be our speaker but a ark yee eee 
i imidi i f fluency in Eng : : 

MiotLe ctimLdaty about his lack .o y op eten inolits 


ATLANTIS II had arrived in port on 1 November, 3s 
was on hand to fill in. He described ALVIN's operational develop 


ment and progression to her present remarkably reliable performance 
ly launch and re- 


level. Operating from ATLANTIS II, they regular 

cover in any sea condition as long as wind is not too great for 
control of ATLANTIS II. From start of launch to submergence requ— 
ires 3 to 5 minutes. Ralph believes that submerged launch ands eo — 
covery from a SWATH ship would be even better. He called on ALVIN 
pilot Paul Tibbett to describe phenomena observed on a recent dive 
series in the ENDEAVOR area off Juan de Fuca, particularly "upside- 
down puddles" of extremely hot water under overhangs of the "upside- 
down vent cones" found there. The vent cones taper outward as 

they rise from small bases to a diameter of some 30 feet. Ralph 
then responded to a host of questions about operating procedures, 
as well as concerning materiel. ATLANTIS II/ALVIN were scheduled 
to depart 4 November for a dive series in the Monterey Canyon; 

then, after stopping at San Diego 11-14 November, they will proceed 
south to dive off Mexico's West Coast enroute to Woods Hole, where 
they will arrive 23 December for a major overhaul after an absence 


of over two years. 


19 January 1989--13 Members and 10 guests present. LCdr Reed Popo- 
vich, OinC of DSV SEA CLIFF, reported on their latest series of 
_ "seience dives" in the Gorda Ridge area, about 110 miles west of 
_ the Oregon-California border. Eleven dives were made onacruise 
arting San Diego 26 August 1988 and returning 7 October. Rough 
3 peeme nage’ launching much of the time. The mission was to 
elentific observations for the Gorda Ridge Technolog; 
The SEA CLIFF Hydrothermal Vent Field had. disoticeueees - 
00 to 9,000 feet after many inactive vent fields were 
im temperature of 247°C. sure : 
lumes emitted from f 


_ tempera 


16 February 1989--6 Members and 6 guests present. 16 no-shows 
missed an interesting presentation by speaker Bob Walker on 
"Tourist Submarines in the Pacific". Much of the discussion was 
about the MARIEA I, of which Walker had been Chief Pilot, operating 
out of Saipan in the Marianas. He described the construction and 


tosting of MARLEA To im Pinland, as well as the operations in Saipan 
with Japanese tourists. He also briefly coverud tourist submersibles 
Here ewe Wine TLL: CT Gary 11ers 
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Larry megow--Hahn & Clay(11-15-88) 

"T'm not sure if I have already sent you information on the AUGUST 
PICCARD, now docked in CRN eat but... Lf mole ie wie attrac Me dmaiarie mes 
will. provide our readers with some delails. The PICCARD has been 
sitting on the Galveston docks rusting shy for almost Capice years. 
We at Hahn & Clay have offered to pul. the subs in working, condition; 
but, becauge of supporting materials and omiedinal fabrication data 
lack, it may be very difficult to get the sub certified for any 
Ghievaisn ieee 


1st passenger sub at home in Galveston 


ByJACKSTENGLER 


Marine Terminal on Port [ndus- 
trial Boulveard belres its status as 
having been the world's firat 
private passenger submarine de- 
veloped by a member of the 
world-(amous Piccard family of 
Switzertand. 

The vessel, the Auguste Pic 


in i 
fort . It 
ee erectlistor 

It ts driven by an electric motor 
powered by lead-acid batteries 
capable of delivering 625 
kilowatt-hours of energy. 

The batteries are charged with 
a diesel-driven generator, and the 
Piccard has a range of $0 nautical 
miles a( 6 knots, 

There is enough onboard 
breathing air for 48 hours of 
operation and enough compressed 
air for 14 dives. 

The hull has a collapse 
Taling of $,000 feet, but the Pic- 
card has operated oaly to a max- 
imum depth of 2,500 feet. 

The submersible was built by 
Jacques Piccard, son of Auguste, 
as a sight-ceeing vessel, which 
became the star attraction of the 
Swiss Nationa] Exhibition heid in 
Lausanne in 1964. 

During its summer stint at the 
ethibition the submersible carried 
approximately 33,000 tourists to a 


the lake was 4 Swiss [rancs, or 
about $10 In American money in 


+ 1964. That price would be approx- 


(mately 44S now. 

The passengers peered Into the 
lake's waters through Sd leat 
iglass-covered portholes with $1 
floodlights of $00 to 1,000 wails 

Ung the surround 

ler the Piccard became the 


faeae yy of s Canadian diving 
based In Chicago. 

Thal firm operated the sub as a 
research-and-exploration vessel 
carr,’ ~ six lo eight people and a 

d of 
eid 


Just prior to coming to 


Galvestoa approximately three self. 


years ago, the submersible 

led off the coast of Colom- 
the, where reports say the wreck 
ef a Spanish galleon with a cache 
of gold was discovered 

“I'm not sure what happened, 
but the gold was not recovered b: 
the Piccard,"' John Sullivan said. 
“However, I believe they did re- 
cover it Later.” 

The vesse] was brought to 
Galveston to be repaired and refit- 
ted for more explorations. 

It was berthed alongside 
Sullivans’ pier for severai months, 
then the Chicago firm hired a 
floating crane to hoist it ashore. 

“The diving firm had set up to 

ut it in first-class shape,” 

livan said. 

But this work was never done 
and zetia payers from the 
owners ceased. 

After a time, the Sullivans at- 
tempted ‘to recover their funds by 

ing the Piccard at a sheriffs 
tale, that move was blocked 
by the vessel's owners. 


tal buyers. 

The Uiree firms now Interested 
lo Loabitpern | the veasel indicate 
they will refurbleh it and put it 
back into operation as a passen- 
er-carrying submaripe in the 

ahamas, Cayman Islands of 
locally 

“There have also been others 
who indicated they might be In 


leresled in refitting the submarior , 


for exploration or seiamic work 


but with the decilne in the oil la | 


dustry, I am pot sure about 
them, ' Sullivan said. 

“Some of those who say they 
will operate it as a passenger 
vessel tay it will continue to be 
but one indicated it 
id be mounted on a pares and 
lowered into the water by cable. 

“The barge would have a vari- 
ety of maritime exhibits for 
visitors,” he said. 


Auguste, the vessel's namesake. 
and his identical twin, Jean, were 
born in Basel on Jan. 28, 10M 
Jean became a chemist and 
Auguste a physicist. 

Auguste was interested in using 
balloon ascents to conduct «- 
periments. 

Having studied cosmic rays, he 
conceived an experiment for 
observing them at altitudes of 
over 50,000 feet. 

Previous ascents had shown the 


( po «x 
ue! is 
aay piles 


, 
Bal ytae ated 
ao Af yoine 


tte mee 


The Auguste Piccard in her cradle at Newport Marine Terminal 


Paul Kipfer reached an allitude of 
$1,762 feet, where the air 

is approximately one-tenth of that 
atsea level. 


A jammed valve made descent and 


tmpossible in daylight, so the pair 
Eoaeah for the cold night air 
to contract the balloon, and they 
landed safely on an Austnan 


@0,700 feet in Russia and 61,21 


scend into the depths of the oceans. 
using structures capable of 
withstanding great pressures, yet 
still maneuverable. 


In October 1348, on an unman 
ed dive the bathyscaphe reche 
4,600 feet below the surface. 

However, difficulues arose 
tween the French military pe 
sonnel and the civilians, acd 
took intervention by Auguste 
son, Ja Piccard, to 2: 
things moving again. 


of 300 feet in Lake Geneva. 
ecords show it made 1,100 
Gives carrying possengers at the 
gthibition. It has a 40- 
capacity and is operated by 
crew of three or four. 
The cost for the one-hour dive in 


- Tine — 


A second try succeeded, and the 
Sullivans became owners of the 
submersible in May 1986. 
er Since becoming owners, the 

a Sullivans have instituted efforts to 
sell the submersible and currently 
are negotiating with three poten- 


‘By KEVIN MORAN 
Houston Chronicie 


GALVESTON ~- You would think 
that all the Gulf of Mexico and Switzer- 
land’s Lake Geneva have in common is 
water. 

But Galveston businessmen John and 
Gerald Sullivan know better. Sitting on 


a dock at the brothers Newport Marine 
inal here is a passenger - 


e world’s zt oF that ae 
took paying customers for dives in 
famed: Alpine lake. 38 

The vessel is the puslste Piccard, 
which debuted at the Swiss National 
Exhibition in 1964 and enabled 33,000 
tourists te see what Lake Geneva looks 
like 300 feet below its surface. 

The 93%-foot submarine, at present 
not able to operate, has been sitting 
high and dry in a cradle at the Sulli- 
vans’ Ne Marine Terminal for al- 
most three years. Althougm visible 
from busy Port Industrial d, the 
submarine gone uono the 
most part because its conning tower 
had been removed. It could be mis- 
taken for just another odd-shaped stor- 
age tank along the city’s waterfront. 

Before its arrival in Galveston, the 
submarine was equipped with an im- 
pressive array of electronic gear and 
used by the Canadian-owned Chicago 


airught, pressurized cabin. 

Another innovation was 2 large 
balloon having sufficient ascent 
strength co on departure it need 
pot be fully inflated. 

On May 727, IS3l, Auguste and 


cier, 
In 1932, in a new cabin and with 
a sadio {or communications. 
Auguste reached 55,563 feet. A 
year later, other bailoonists using 
the same techni but larger 
balloons reached altitudes of 


Maritime Explorations Ltd. as an ex- 
piceauca and research vessel for hire, 
ohn Sullivan said. 

It last operated off the coast of Co- 
lombia, searching for wrecked Spanish 
treasure ships. 

The Canadian firm rented dock space 
from the Sullivans and worked on the 
submarine renovation for several 
months with the vessel still in the wa- 
ter. Then the firm hired a crane- 
equipped ship to lift the 184-ton Au- 
nie Piccard ashore. 

_But work on the vessel stopped, as 
did the rental payments for the Sulli- 
vans’ dock space. 

The Sullivans likely are the first 


folks ever fo become subrfarine own- 
ers through a sheriff's sale, but that 
was just how they acquired the Auguste 
Piccard last May. 

“We got it just because they didn’t 
pay their rent,” John Sullivan said. “I 
mean, we tried everything with them 
just to get it off our dock. 

“So now we're the proud owners of 
the world’s largest privately owned 
submarine,” he chuckled. goal 
was just to be landlords and collect the 
rent. We didn’t want to own a subma- 
rine, 

So what do reluctant owners do with 
a weathered, stainless stee] submarine 
that hasn’t worked in years? . 


After his aeronautical sue- 

cesses, he set out to build such a 
structure, the bathyscaphe. 
, Auguste determ: air could 
oot be used for buoyancy because 
ft was too easily compressed, so 
be used gasoline. 


Auguste constructed a secor 
bathyscaphe, with the first r 
thaining with the French, and c 
Aug. 2, 1953, the two craft cor 
Ppeted in the Mediterranean 
Teach the greatest depth. 


The brothers thought about restoring 
the vessel themselves. 

“T thought about it until somebody 
menti a million dollars,” Sullivan 
said. 

But the unusual vessel may have a 
future yet, he said. 

The Sullivans are talking to three dif- 
ferent groups that would like to turn 
the sub into an excursion vessél again. 

One group would show folks the wa- 
ters around Nassau and another thinks 
tours of the deeps around the Cayman 
Islands would draw paying customers. 

A local group is considering buying 
the submarine and mounting it on a 
sea-going barge that could be taken 
just about anywhere, Sullivan said. 

Sullivan said pesential investors 
think renovation costs would be far less 
if the vessel could simply be lowered 
into the water from the bare instead - 
Of having to dive under its own power. 

If they ultimately are unable to sell 
the submarine, Sullivan said, he and his 
brother likely will bury it on their dock 
property. 

“We'll do everything we can to 
Serve it,” he said, noting that the vessel 
likely will fare better underground 
than exposed to the Gulf air and ele 

ments. 

_ “But that’s our last alternative.” Sul. 

livan said. “We'd much rather some- 

body use it.” 


Mike Macdonald--International Submarine Engineering LTD. 11-16-88) 
"Attached is a press release regarding the tourist submarine 

being assembled now in our plant. Visitors are welcome! Aside 

from the tourist submarine, we are building high power ROV's (150hp) 
for your Navy, and probably for AT&T. Work on ARCS and Dolphin 
also continue." 


PRESS RELEASE 


A sightseeing submarine - destined for the tourist industry in 
the Caribbean - was successfully tested to a depth of 190 feet 
in Indian Arm, B.C.. 


The deep water certification of the hull was received from the 
American Bureau of Shipping on September 09, 1988. After the 
test, it will be painted and the outfitting completed by 
International Submarine Entertainment Vehicles Ltd. The 
submarine is being built at International Submarine 
Engineering Ltd. for Tropical Submarine Safaris (Alberta). 


The sub is 55 feet in length and will operate to depths of 150 
feet. Thirty six passengers will have underwater views 
through 24 inch side viewports. 


T.S.S. expects to be taking tourists for trips beneath the 
Caribbean at St. Maarten N.A. by March or April, 1989. 


Craig Caddigan--Harbor Branch Oceanographic Inst. (11-16-88) 

"I am writing to give you my new zip code--34957. We recently (Octus 
27) returned from a 50-day trip in the Bahamas on our newly con- 
verted submersible support ship, R/V EDWIN LINK. While on this 
trip, J-S-L made 83 dives in depths ranging from 200'to 3000'. We 
mainly worked in the southern Bahamas from Cat Island to Great 
Inagua Island. the trip went well. Enclosed I am sending some 
information on our ships and subs." 


Each JOHNSON-SEA-LINK submersible, supporting 
a pilot and three passengers, dives toa depth of 3,000 feet. 
The forward pilot's sphere is four inches thick and has a 
66-inch diameter. Scientists/divers in the aft chamber 
have the capacity to lock out of the submersible. These 
battery powered underwater “laboratories” have welded 
aluminum hulls and are equipped with still and video 
cameras, manipulator arms, “critter gitters,’ and other 
sophisticated equipment that enables researchers to 
observe, photograph, and collect specimens, and in 
general to better understand the marine environment. 

REMOTELY OPERATED VEHICLES (ROV’s) have 
joined the ranks of underwater vehicles, since the first 
J-S-L was commissioned in 1971. The manned submer- 
sibles are complemented by a growing fleet of ROV’s, 
which includes a HYSUB-40 and twosmall ROV’s. These 
unmanned vehicles are also equipped with underwater 
cameras and tools, and have the added advantage of being 
able to remain underwater for unlimted periods of time. 
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HARBOR BRANCH 
Oceanographic Inatitution, Inc. 
S600 OLD OIXIE HIGHWAY 
FORT PIERCE, FLORIDA 34946 
A Not-FormProfit Corporation 


yg ere 
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In 1969 Edwin A. Link and his wife Marion piloted 
their yacht SEA DIVER into the above channel on the 
same day that the APOLLO astronauts landed on the moon. 
Two days before, the seafaring couple were privileged to 
visit the space flight simulator at Cape Canaveral in which 
the astronauts had trained for their moon walk. Ed Link 

.was the one-time pilot/barnstormer/airplane mechanic 
who invented the Link Trainer, often referred to as “the 
pilot maker,” which was parent to the simulator industry 
and a variety of such sophisticated simulators as those 
used to train astronauts in the space program today. 


A sand-mining company surrounded by mosquito- 
ridden mangrove swamps was located on site when the 
Links arrived that July in’69. Two years later, in 1971, 
J. Seward Johnson, Sr., a world-class sailor and Johnson 
and Johnson heir, joined forces with Link and established 
a marine science center that would come to be known as 
Harbor Branch Oceanographic Institution, Inc. Because 
Seward Johnson had supported many foundations he 
had named as various “branches.” and because this one 
was related to aquatic activities and was located ona 
harbor, he had originally named it “Harbor Branch 
Foundation.” The name was changed in 1986 to Harbor 

Branch Oceanographic Institution to better portray the 
purposes of the organization. 


Harbor Branch represents the shared commitment of 
the co-founders to the understanding and protection of 
the oceans. The two friends were dedicated to providing 
ideas and resources that would allow HBOI to undertake 
scientific investigations, ocean engineering, and marine 
operations directed towards increasing man’s knowledge 
of the sea. 


Today the Harbor Branch facilities include over 
157,000 sq. ft. of building space, situated on 443 acres of 
land. The not-for-profit institution, located on the west 

_bank of the Indian River lagoon between Vero Beach and 


; ‘ w employs approximately 200 

Fort racer daar abeeaitne divisions are supported by 
peg ee Division, Properties, Personnel Services, 
and the Public Affairs Office, with additional pence 

rovided by the Marine Business Development Office, 
ie Development Department, a Marine Research Library, 
anda Safety Office. The operating divisions are described 
as follows: 
THE DIVISION OF MARINE SCIENCES” conducts 
research in the biology of plants and animals inhabiting 
estuarine, continental shelf, and open ocean environments. 
Much of the research revolves around the life histories of 
organisms, including detailed studies of their reproduction, 
development, form and structure, growth requirements, 
position in the food chain, and the effects of chemical 
factors on their biology. Complementing the above isa 
study of the physical processes taking place in the aquatic 
environment inhabited by the plants and animals, which 
includes a study of currents, waves, tides, and warming 
and cooling processes. 
2a) pas Special support facilities include the Indian River 
Coastal Zone Museum, a Photographic Laboratory, and 
an Electron Microscopy Center and Histology Laboratory. 


THE DIVISION OF APPLIED BIOLOGY was created for 
research and development in applied aquatic biology. 
Aquaculture investigations are directed towards de- 
veloping products and technologies of commercial 
application and value, particularly of aquatic organisms 
not yet grown in captivity. Through such disciplines as 
developmental biology, nutrition, genetics, behavior, 
pathology, and aquatic engineering, researchers raise 
aquatic plants, molluscs, crustacea, and fin fishes 
throughout their life cycles. 


THE DIVISION OF BIOMEDICAL MARINE RESEARCH 
is dedicated to the discovery of biologically active 
compounds in marine organisms that may ultimately be 
developed as drugs for more effective and specific treat- 
ments of cancer. viral infections. fungal diseases, and 
disorders of the immune System. These new therapeutic 
agents, once understood by marine natural chemists and 
tested by biologists, ideally will be developed synthetically 
or cultivated in sea farms. 


THE DIVISION OF OCEAN ENGINEERING SERVICES 
provides support and technical services within HBOI, 
and includes Mechanical Engineering, Electrical 
Engineering Support, Marine Maintenance, a Small Boat 
Marina, Machine/Fabrication/Layout, Design/Drafting 
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and Computer Services. This area conducts engineering 
investigations and creates unique, specialized equipment 
and tools needed by the marine science divisions and the 
marine community. 


THE DIVISION OF OCEAN ENGINEERING RESEARCH 
AND DEVELOPMENT is comprised of electrical/optical 
and chemical engineering research areas. The department 
of Electrical Engineering works to advance the develop- 
ment of electrical, electronic, and optical systems, 
methods, and technology pertinent to ocean-related 
problems. The department of Chemical and Environ- 
mental Engineering conducts research in toxic substance 
monitoring and removal of toxic pollutants in contaminated 
water, and develops closed circuit underwater life 
support systems. 


THE DIVISION OF MARINE OPERATIONS is respon- with 

sible for the operation of submersible support research JOHNSON-SEA-LINK I 
vessels and manned and unmanned submersibles. These 
vessels are used by HBOI researchers as well as other 
research institutions, universities, and government 
agencies. 

eae Although primarily dedicated to science, the vessels 
have also supported missions of national interest, suchas 
early surveys of the wreck of the U.S.S. MONITOR. 
Ironically, almost two decades after the Links inspected 
the simulator used to train astronauts, which grew from 
Ed Link’s initial design as previously mentioned, the 
two Link-designed JOHNSON-SEA-LINK submersibles : pote 
played a critical role in locating and identifying parts of = shen — RES SE aaa 
the lost space shuttle CHALLENGER. ue ee eee 


The 176-foot R/V SEWARD JOHNSON isa submersible 
support vessel with a cruising speed of 12 knots, cruising ee S : 
range of 8,000 nautical miles, approximately 1,200 sq. ft. SSS ae 
of dry and wet laboratory space, and accommodations for fa ee 

30 including scientists, a ten-man crew and submersible 
crew members. 


The 168-foot R/V EDWIN LINK isa submersible support 
vessel with a cruising speed of 12 knots, cruising range of 
6,000 nautical miles, approximately 1,200 sq. ft. of wet- 
and dry lab space, and accommodations for 30, including 
scientists, a ten-man crew and submersible crew members. 


The 100-foot R/V SEA DIVER, a veteran of Link's archeo- 
logical and oceanographic voyages, has a cruising speed 
of 10 knots, a cruising range of 7,000 miles, a science 
laboratory, and accommodations for 16, including 


scientists, a crew of five and ROV operators. 


IN ADDITION TO THE ABOVE DESCRIBED, visiting 
investigators and postdoctoral fellows are invited to 
conduct research in areas overlapping or complementing 
those of Harbor Branch. The operating groups are also 
supplemented by university students who work as 
summer interns, graduate students, and co-op students. 
Another source of inspiration for HBOI personnel is 
interaction with other oceanographic institutions, which 
includes universities and a Smithsonian marine station 
located on the HBOI complex. 
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Patriok Smale-- (11-26-88) that the DSPA iS ot easedatlon's aims 
ee ean We atcers I believe in te ow when the manned 
lowing the ERAT bo, ade titedcs especially Lae time, to throw 
and would not li naiaine upnembe would like ,; at ee G08 ca detailed, 
sub business is pl Pilot's logbook format, too: etal 
in my vote on the DSPA fe) My requirements wo 


well thought out comments TNE tah, dives per book. I also wish 


or 2 er year, if they hold 50 or i 7 

6 aay a for passing the Sone Ree Rit ae way. Sicielal 

Deep Line. Not much is happening rig Aa oer full-time) , Re Uae 

busy with Subnotes ( part-time) and the ep J 

hoping to get back to subs in the new year. 
-30-88) 

Tom Saunders--U.S. Navy Postgraduate School (11-30 a 

"I'm currently about half way through my Master's Sgt gute nate 

anical engineering at the Postgrad School here in eae ag ge 

trying to keep my hand in submersibles by assisting Ww 2 ae 

struction of a mini-AUV by the School. I hope to drop down 

Diego for a meeting sometime soon." 


Rick williams--Ledr, USN (12-31-88) : l 
"Busy as XO of USS CAVALLA (SSN 684). We are in refueling overhau 
at Mare Island Naval Shipyard. This tour is a new perspective on 
deep submergence: a DSRV mother submarine. If anyone gets mito. che 
neighborhood, give me a call at (707) 646-2548 Work) or 557-1279 
(home) ." 


Jerry Frost--UNOCAL (12-27-88) 

"Thank you very much for allowing me to become an Associate Member 
--of DSPA. I am proud to be part of DSPA, and I will do my best to 
_ give something back to the Association. Enclosed is an article from 
Ocean Industry I found of interest." (2-21-89) "I have attempted to 
_ edit in suggested changes on enclosed Log form. Please send me a copy 
_ of the "DSPA Guidelines For Selection And Training Of Submersible 
femralotsitt a sated :- iB. 2 8 ; 
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eons scint hel News: kogit ery! viedenam vers alsteohees DREN STARRT ST 
ine ai Re 5 sya wii be awe de ASV ee ta at = BS BER EICE 3 
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Editorial 


David M. Graham 


Are We Missing the Boat? 


T wo years ago on this page (December 1986), we commented on the recommendations set forth 

ina NOAA-sponsored report, “New Directions for NOAA’s Undersea Research Program.” 
Chaired by Texas A&M’s Feenan Jennings, the panel—in one major recommendation—called on 
the ocean agency to take the lead in developing more deep-diving submersibles as one of the several 
steps to “rebuild a U.S. lead in undersea technology.” 

Jennings’ panel detailed some plausible reasons why NOAA should give serious priority to 
leasing more commercially available shallow-diving submersibles and ROVs (1,000 meters and 
beyond) and to begin plans to develop and operate another 6,000- to 7,000-meter vehicle by 1995 
and a 10,000-meter submersible system for the year 2000 and beyond. 

While that report has been gathering dust, the U.S. Navy and the academic oceanographic 
community have been moderately successful in some cooperative ventures in extending the 
research reach to the 6,000-meter-depth realm through civilian expeditions aboard Sea Cliff. Sheis 
this nation’s only deep submersible, capable of operating to 6,100 meters. 

Japan is progressing steadily toward an advertised delivery date of late 1989 for the Shinkai 6500 
submersible. 

Meanwhile, only last year the Soviet Union startled the oceanic research community by announc- 
ing delivery of two identical 6,000-meter submersibles, Mir-] and Mir-2. In this issue (page 12), the 
Academy of Sciences of the U.S.S.R. announces procedures for submitting academic and indus- 
trial proposals for joint research expeditions using these submersibles. 

Basic research funding on the whole has not suffered greatly during the Reagan years—in spite of 
a crushing deficit that has darkened many other civilian and military development operations in 
many arenas other than the oceans. And basic research is primarily what a deep submersible would 
be all about—for example, looking at deep water subduction zones, the other half of the ridge or 
spreading center process. Other basic research examples include looking at techniques for safe 
disposal of radioactive wastes and more research on earthquake modification. 

Jennings’ panel examined probable costs of developing those deep submersibles. Two years ago. 
development costs for a 6,000- to 7,000-meter submersible were estimated to be on the order of $45 
million over a two-year span. For a few dollars more—estimated at $75 million or so spread over 
nearly three years—this country could launch a 10,000-meter research submersible. 

By comparison—in another research area that arguably is equally vital to basic science—the 
Department of Energy has charged ahead with well-publicized plans to spend $4.4 billion on the 
superconducting supercollider for more research in high energy physics. While Congress has yet to 
cough up the total, more than $200 million has already been appropriated for research and design of 
the monster atom-smasher. It will be the “largest and most expensive scientific tool ever designed,” 
according to press reports. 

National Science Foundation’s Dr. Robert Corell noted at last month’s Oceans ’88 conference 
that “the oceans are the integrating part” of the multi-agency, many-faceted Global Change studies 
now gathering steam. Ocean science is no longer a separate science but is integrated with global © 
processes studies, he said. . 

We would add that a deep submergence capability can be a vital tool in those global processes _ 
studies. ae 

Two years ago we stated the “time is now” for this country to begin rebuilding a lead in undersea 
technology. We believe that a critical aspect of that rebuilding process lies in expanding the USeae 
deep submersible fleet. It is a meaningful, and affordable, challenge that the federal oceanagencies, _ 
led by NOAA, can—and should—act upon. . .soon. js sah sdukee ee 
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Mitel a 
“Now the Sovt 
Deep Sed Bx 


By Dr. Igor E. Mikhaltsey 
Head, Manned Submersihles 
Department 


and 


Dr. Anatoly M. Sagalevitch 
Head, Laboratory of Scientific Use 
of Manned Submersihles 


P. P. Shirshov Institute of Ovceanology 


Academy of Sciences of the U.S.S. R. 


I n December of 1987, successful 
dives of the manned submersibles 
Mir-1 and Mir-2 at 6,170 and 6,140 
Meters, respectively, in the central 
Atlantic were conducted by at Soviet. 
Finnish team, These dives completed 
the process of construction and tests 
‘of the submersibles, which had con- 
tinued during the last two and ones 
half years. 
Creation of the Sfir-/ and Mir-2 


submersibles arose from the success-: 


ful scientific-technical cooperation be- 
tween the Academy of Sgiences of the 
W SESIR (Moscow) and the Well- 
known Finnish shipbuilding firm, 
Rauma-Repola (Helsinki and Tam- 
pere), 

In this cooperation, the Academy 
of Sciences formulated the technical 


task and specifications and imple- 
mented the scientific management of 
the. design of the submersibles and 
modification ot their support vessel, 
Akademik Mstislav Keldysh. | Ovether 
With Finnish engineers. the team pro- 
Vided realization of all the main 
technical solutions. 

Technical design and construction 
of the two submersibles and their SVS- 
tems, management of completion of 
subcontracts for cquipmentand parts, 
as Well as conduct of the tests of the 
Vehicles were provided by Finnish 
Specialists, The Ocvanies Unit of 
RaumiaeRepata's Subsea hechnolopy 
Groupin Lampere manutactured the 
Pressure hulls both manned and 
ballast out of high Strenuth (marag- 
ing) nickel steel. New technology for 
heavy castings developed in Tame 
pere, including the melting inan inert 
fas atmosphere and the founding 
under vacuum. was used for manu- 
facturing the halt-spheres. 

This cooperation was supported 
by a contract through the Soviet for- 
eign trade organization. VO Sudo- 
import, In accordance with that, all 
the expenses of the manulacture and 
testsol the submersibles were cavercd, 

But this contract by no means can 
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Mir-2’s manipulator retrieves a sulfide sam- 
ple (March 1988) from slope of an old 
hydrothermal vent on the Mid-Atlantic 
Ridge TAG area (26° N)atadepth of 4.050 
meters. 


“| “ 
be considered asa usual transition of 
the “buy-sell” type, 


Submersibles’ Features 

The Mir-Tand VMir-2 submersibles 
ae completely identical, Operating 
depth for both is down to 6.000 
meters, ON brad SMUIMEHAUON OF then 
principal advantages should com. 


Lliies 


At present, both Mir su 


mence with a note about their energy 
source: Total power capacity of the 
iron-nickel batteries is 100 kWh for 
each vehicle—twice as much as is 
available in the earlier Sea Cliff (U.S. 
Navy) and Nautile (French) submers- 
ibles. Such high power Capacity pro- 
vides the confidence for long under- 
water work schedules of the Mir 
vehicles (up to 17-20 hours total 
time) with use of all the equipment 
installed. The standard provided life 
support capacity is 246 man-hours 
for each crew of three. 

The Mir submersibles are able to 
achieve up to 5 knots in the water at 
depth—which can be particularly vital 
under conditions of high speeds of 
underwater currents. 

Among other important features is 
the ballast system. It uses sea water as 
variable ballast and provides during 
the dive an unlimited number of 
cycles of the intake of water into bal- 
last spheres and pumping it out by 
ballast pumps at any depth down to 
6,000 meters. Such a system gives 


Practically unlimited possibilities for 
vertical maneuvering of the vehicles, 
Providing wide range of their vertical 
speed from the first few centimeters 
Up to 35-40 meters per minute. Trim- 
ming of the submersibles (standard 
bow angle range: 0+ 25°) is provided 
by pumping seawater from forward 
to aft ballast spheres and back, which 
has definite advantages compared to 
the use of mercury. 

Next to mention are the undersea 
viewing possibilitiesdirect and video- 
photographic. Three viewports—a cen- 


Divers attend one of the Mir submersibles 


in preparation for another 6,000-meter dive. 


bmersibles operate from the support ship, Akademik Mstisiay 
Keldysh. The ship was desianed first to suoport two Peay Ha SALE sne 
features 17 internal laboratories and can accommodate 80 research scien i 


tral one with an internal diameter of 
200 millimeters and two side ports at 
120 millimeters each—give a wide 
viewing angle for both the two pilots 
and the observer-scientists. Color 
video and black & white (rear view) 
camera systems, a 70mm stereo photo 
system (supported bya good lighting 
set), two manipulators with seven 
degrees of freedom, and a variety of 
tools and a water sampling system all 
provide, respectively, broadcast qual- 
ity videotaping, high-resolution pho- 
tography, and the ability to collect 
different kinds of samples at depth. 

Payload of each vehicle from the 
bottom is about 300 kilograms. Dry 
weight is 18.6 tons apiece, which pro- 
vides the advantage of using non- 
specialized, ocean-going scientific re- 
search ships—after some slight recon- 
struction—as support vessels for these 
submersibles. [At present, both Mir- 
7 and Mir-2 are supported from a 
single support ship, the Akademik 
Mstislav Keldysh—Ed.] 

Scientific equipment on the Mir 
submersibles includes a data acquisi- 
tion system with an extremely large 
set of external sensors. High accu- 
racy measurements of temperature, 
electrical conductivity, depth, three 
components of current speed, sound 
velocity, and optical transparency of 
water are provided. A probe for meas- 
urement of heat flux through the sed- 
iments, a high-temperature probe with 
a range of 0-400°C for use in hydro- 
thermal vents on the sea bottom, a 
three-component magnetometer, a 
side-scan sonar, and a seismic pro- 
filer are included in the standard set 
of scientific equipment aboard the 
Mirs. The main acquisition system 1s 
integrated with the submersibles’ nav- 
igation systems; all data are recorded 
on a common video cassette on each 
vehicle. 


Prospects for Joint Research 
Allthese advantages and possibili- 
ties of the Mir-/ and Mir-2 submers- 
ibles create great prospects for deep 
ocean research. Availability of Mir 
vehicles for scientists of all countries 
around the world was declared by the 
Academy of Sciences of the U.S.S.R. 
from the very beginning—from the 
moment our government accepted the 
submersibles for operation. [Scripps 
Institution of Oceanography’s Direc- 
tor Emeritus Dr. William A. Nieren- 
berg reportedly was offered—by au- 


R Sascine tl Gineanr (Kae . 
ther MGkhaltsev last Decomocr—ine 


suggestion that the new submersibles 
would be available for research pro- 
jects by the international scientific 
community. — Ed.] 
Oceanographic organizations (insti- 
tutions), individual scientists, and 
specialists from industry and com- 
panies, working under realization of 
oceanographic programs in different 
countries and showing interest in the 
use of the deep manned submersibles 
Mir-l and Mir-2, should be informed 
that the Academy of Sciences of the 
U.S.S.R. declares the Possibility of 
the use of these vehicles for the inter- 
national community of oceanologists 
for the purpose of broadening the 
fundamental knowledge of the world’s 
oceans. This offer was introduced at 
a press conference in mid-March 
1988 at the press center of the Minis- 
try of Foreign Affairs of the U.S.S.R. 
The Academy of Sciences will plan 
the cruises on her oceanic research 
vessels with the use of the Mir sub- 
mersibles on the basis of an open 
competition of scientific programs, 
presented by the scientists and ocea- 
nographic organizations of all the 
countries of the world. Priority among 
the programs, accepted for fulfillment, 
will be given to the most essential 


demands directed to the fundamental 
research problems in the ocean. 


Addressing Program Proposals 

The program proposals should be 
sent to the Department of Oceanol- 
ogy, Physics of Atmosphere, and 
Geography of the Academy of Scien- 
ces of the U.S.S.R. (14 Leninsky 
Prospekt, Moscow, U.S.S.R.). These 
proposals must be sent not later than 
two years prior to when the proposed 
expedition would start. 

A special committee from the P. P. 
Shirshov Institute of Oceanology will 
consider the received proposals for 
planning upon instructions from the 
Academy department mentioned 
above. This committee will establish 
the order of priority and time sche- 
dules for the expeditions with the 
Mir-1 and Mir-2 submersibles. 

The format for the program-pro- 
Posals will be developed and pub- 
lished by the Academy in the near 
future. These proposals can also be 
sent immediately in free form. They 
should cover—at the minimum—the 
following items: Scientific substanti- 
ation of the meaning of the proposed 
task, suggested volume of prelimi- 
nary pre-dive investigations and real 


- RAdm John B. Mooney, Jr. USN 
(Ret.), accepted an appointment by — 
Harbor Branch Oceanographic Insti- | 
tution’s Chairman of the Board, J. | 
Seward Johnson, Jr., to serve as Act- | 
ing President and Acting Managing 
Director of the organization. replac- 
r ing Jay Langfelder who recently left 
pert Harbor branch. Among Admiral 


Mooney’s many outstanding 
achievements, which includes pilot- 
ing Trieste II when in 1964 it located 
THRESHER, and serving as Ocean- 


submersible work, supposed type and 
volume of collected material anq 
data, required methods of data pro- 
cessing on board ship and at the 
shore facilities, considerations about 
the number of expedition members, 
and suggested co-chief scientist for 
the proposed expedition, if reasona- 
ble. Possible forms and volumes of 
material and/or financial participa- 
tion of private or state organizations, 
institutions, or companies should be 
considered. In the case of proposals 
from individual scientists or special- 
ists, the requested items mentioned in 
the last sentence are desirable but not 
bligatory. 

: The et of the Mir-/ and Mir-2 
submersibles in two 1988 expeditions 
by the Soviet Academy showed the 
vehicles’ high reliability and opened 
new possibilities and prospects for 
fundamental discoveries, which have 
great meaning for the exploration of 
mineral resources in the world’s 
Oceans. /st/ F 


Dr. Igor E. Mik- 
haltsev heads the 
Department of Man- 
ned Submersibles in 
the P. P. Shirshov 
Institute of Ocea- 
nology, Soviet Acaa- 
emy of Sciences. He — 
ts a 1950 graduate of the Moscow Power 
Institute in radioelectronics. Mikhaltsey 
previously headed the technical group for 
hydrophysics and underwater acoustics 
within the academy's Physicaland A cous- 
tical institutes until 1965. Later he moved 
to the Institute of Oceanology to become 
deputy director, then head of the manned 
Submersibles laboratory, and finally de- 
partment head—specializing In ocean re- 
search techniques, manned submersibles, 
and neurobionics. Mikhaltsey received 
his PhD in 1958 and his doctor of science 
degree in 1970. He became a full profes- 
sor in 1972, 


_ographer of the Navy and Chief of 
Naval Research, is his recent ap- 
pointment to the prestigious Na- 


Dr. Anatoly M. Sag- 
alevitch heads the 


tional Academy of Engineering. Elec. ee oe 
ASRS Fi G Use of Manne 
__ tion to the Academy, an honor Admi ‘ iersiearie 
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UNDERWATER VEHICLES/ROVS 


The first deep diving vehicles were large, massive 
unwieldy and extremely costly to build and operate. In 
January ot 1960 the TRIESTE descended to 35,800 feet to 
the bottom of the Mariana’s Trench, the deepest known 
part of the ocean. TRIESTE was followed by the ALUMI- 
NAUT which ottered considerably more interior space 
and capable ot diving to 15,000 feet. The TRIESTE and 
ALUMINANT were not easily deployed and had to be 
towed by surtace ships to the dive sites. Logistics and 
Operational costs were a major liability. 


In the early 60’s, a division of General Mills built the 
6,000 foot depth capable ALVIN with Navy funding 
under the inspiration and guidance of Allyn Vine at 
Woods Hole Oceanographic Institution. Westinghouse 
Corporation built DEEPSTAR 4000, a cratt originally 
intended to dive to 13,000 feet but which was reduced in 
capability to 4,000 feet for lack of a steel with Charac- 
teristics acceptable to the U.S. Navy. A fleet of similar 
vehicles tollowed: the STAR 1, II, & Ill series from General 
Dynamics, DEEP QUEST from Lockheed, DOWB from 
General Motors and others. Each provided oceano- 
graphic researchers a relatively small, rnaneuverable 
vehicle which could be lifted on to the deck of a support 
ship and easily transported, by air when necessary, from 
site to site.. 


In Riviera Beach, Florida, John Perry began producing 
a tiny, shallow-water submersible, the CUBMARINE, 
which was to generate some military and commercial 
interest and led to the eventual collaboration of John 
Perry and Edwin Link on a truly unique vehicle, DEEP 
DIVER. It combined a small, shallow-water submersible 
with a concept pioneered by.Edwin Link in the mid 60’s, 
a submersible decompression chamber. This concept 
was employed successtully by the British “X” boats dur- 
ing World War II and other larger military submarines, 
but it had never been conceived as a method of deploying 
a diver for underwater work purposes. 


Second generation submersibles, like the JOHNSON- 
SEA-LINKs | and II, the NEKTON and PISCES series and 
the Perry PC series were typicalot the growing fleet ot 
small submersibles available to the scientific and rapidly 
expanding commercial sectors. As these vehicles be- 
came increasingly more sophisticated so did re- 
quirements for the support vessel and logistics. Cost rose 
and true portability became a problem. For these reasons 
the Remote Operating Vehicle (ROV) emerged with 
vigor, though its development phases parallel the 
manned submersible. 


A 1966 MTS Annual Conference paper described a 
remotely controlled torpedo recovery system and the 
Navy was completing development of CURVE (Cable 
Controlled Underwater Recovery Vehicle). Shell Oil was 
pioneering commercial systems for tending underwater 
oil well installations. In offshore oil applications, the 
ROV spans the entire spectrum of the industry tasks trom 
initial exploration, through drilling, installation, produc- 
tion and finally well shutdown. ROV’s have been indis- 


ener 


pensible in disaster investigations where wreckage lies at 
the bottom of the sea. While vehicle sophistication has 
been growing, admirably demonstrated by scenes of the 
TITANIC provided by the Jason ROV, the broadening 
array of applications has provided a viable business base. 
With that has come a significant R&D effort to make 
vehicles more capable while at the same time reducing 
their cost. 


In 1974, the leading producer of ROV’s was the U.S. 
Navy with nine. Since then over 1,000 vehicles have 
been produced bw industry world wide. Now the de- 
velopment of a class ot low cost vehicles makes them 
atfordable for even recreational purposes and the antici- 
pated marriage of artificial intelligence systems to ROV 
Opens new application horizons. 


Both the manned submersible and ROV have matured 
and are now customary tools used by all who work in the 
ocean whether the applications relate to academic, in- 
dustry or military pursuits. Advances in sonar, TV’s and 
lighting, hull and viewport materials, communications, 
manipulators, tools, cables, navigation and control Sys- 
tems have been key elements. 


First Submarine Launched 
With Stirling Propulsion 

Sweden’s Kockums Marine, Mal- 
mo, has delivered the world’s first 
conventional submarine equipped 
with the Stirling air-independent pro- 
pulsion system. Installed on the Swe- 
dish Navy’s Nacken, built in the late 
1970s, the system uses pure liquid 
oxygen to create continuous propul- 
sion power. The sub was lengthened 
by 10% to allow for insertion of the 
Stirling power plant. 

The Swedish firm reports the new 
system is considerably quieter than 
conventional diesel systems—which 
also must take in air by surfacing 
every 24 hours to recharge batteries— 
and is said to produce minimal car- 
bon dioxide exhausts that are not 
traceable in water. The Stirling sys- 
tem is also quieter than nuclear gen- 
erators used to power nuclear sub- 
marines. 

With the new system, according to 
Kockums, a submarine’s capability 
to remain submerged can be extended 
from one or two days to a week or 
more, depending on the quantity of 
liquid oxygen stored on board. The 
Nacken modifications can also be 
made in any conventional subma- 
rine, according to the firm. 

Stirling systems have already been 
delivered to France’s Comex for its 
Saga research submersible. The Aus- _ 
tralian Navy has an option on the 
system for its Kockums-designed, __ 

- . .. 2500-ton 47|-class submarines. 7 
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Diving 1,500 
Ridge an Op 
NOAA Chief Scientist Dr. 


Firsthand Ore-Forming Hydrothe 
He Postulated over 20 Years Ago, 


By Paul E. Van Heuklom 
Associate Editor 


hen the Department of Com- 

merce undersecretary for 
oceans and atmosphere at the National 
Oceanic and Atmospheric Adminis- 
tration asked if his chief scientist 
would like an opportunity to observe 
an active seafloor volcano on the Juan 
de Fuca ridge 200 miles off the coast of 
Oregon. Dr. Melvin N.A. Peterson 


~ went out and bought a ski oudit. He 


knew how cold it gets I-1’ 2 kilometers 


~ below the oceans’s surface. 
The cause of his excited reaction? 


Back in 1966, asa professor at Scripps 


‘Institution of Oceanography in La 
~ Jolla, California, he studied ridge- 
crest sediments and co-authored one 


William 


he saw was spectacular. Peterson 
said. He had seen photographs of 
previous dives and samples of sea- 
floor rocks and murine organisms, 
but nothing had prepared him for the 
visual impact and excitement of the 
dive. Hearing him describe even the 
descent was more a task of watching 
him revisualize the experience while 
weaving together adjectives with meta- 
phorical wonder. . it was beautiful, 
he said. “particularly going through 
the twilight zone. . the grotto blues, 
then darkerand darker. . likeaclear 
night after sunset with all the stars 
coming out . all these little orga- 
nisms that are glowing and swirling 


Melvin Peterson Observes 


rmal Venting 
Discusses }V ork to be Done 


Process 


Marine organisms such as bacte- - 
ria. tube worms, crabs, and fish sur-_ 
Viveat the edge of these vents through 
a process Known ; 
as opposed to the photosynthetic 
process required of all other known 
forms ot lite. A complex symbtosis 
has developed whereby Ingher and 
lower. organisms support cach other 
and convert energy directly from 


chemical reactions and the radioac- 


uvity generated deep within theearth. 
Higher organisms have devefoped an 
ability to protect themselves from 


presumably toxic hydrogen sulphide _ 


inthe vent. Inaddition to adapuny Co 
the pressure and tonicity, as well as 
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“In retrospect, it might seem easy to postulate the missing puzzle- 
piece, but science. ..grow's by the accumulation of small facts that 
suddenly lead to a significant insight.” 


as you pass. . .it goes totally dark... the lack of sunlight, marine life has 


itself might bring to mind the hot is 


Water gevsers and rock formations 0 


cup of cottee. 


as chemusyathesis, - 


Sesame Way a person 


e should think of 
SSIPAuON enene 


from the earth’s mantle, Precipitating 
into metal-rich sediments—oxides and 
sulphide ores composed of iron, zinc, 
copper, and traces of gold, 

It’s not really an ore, joked Peter- 
Son, Citing a geologist’s definition of 
the word, “if you can’t make money 
from it.” For this reason—primarily 
€conomic infeasibility—he doubts ser- 
iously that any mining of these dep- 
Osits will occur for some time. 


An Evolving Science 

Advancing current scientific mod- 
els of the ocean basin provides the 
real value of research at this time. 
Understanding, said Peterson, is evo- 
lutionary. Models are based on known 
variables, which until a relatively 
short time ago suggested that the bot- 
tom of the ocean was like a closed 
bowl. Even though the model con- 
tained grave inconsistencies, in terms 
of the geochemical budget, knowl- 
edge was stymied without additional 
input. In retrospect, it might seem 
easy to postulate the missing puzzle- 
piece, but science, Peterson Said, grows 
by the accumulation of small facts 
that suddenly lead to a significant 
insight. When those insights are veri- 
fied, the scientist moves on to the 
next stage of developing his under- 
standing. 

The opportunities for further re- 
search in oceanography, geology, geo- 
chemistry, and biology are pheno- 
menal. “There are so many unanswered 
questions,” according to Peterson. 
What are the driving mechanisms of 
the earth? What do geological pro- 
cesses tell us about the earth's history? 
About the evolution of the ocean bas- 
ins? About the composition of sea- 
water? A whole new realm of biology 
has opened up. How do marine or- 
ganisms manage to reproduce and 
migrate from one vent to another? “It 
may be,” said Peterson, “that some of 
the organisms represent extremely 
ancestral forms. . .almost surely the 
lower organisms [such as] bacteria.” 

The oceans represent a great domain 
for research in which to be creative, 
according to Peterson. “We have the 
capability now,” he said of studying 
tectonic plates, “to begin to look at 
these movement rates with very long 
baseline interferometry and [the] glo- 
bal positioning system, ultimately, 
and to actually [represent a] three- 
dimensional geodesy—and it’s going 
to bea real challenge to try to do that 
underwater.” 
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Platform is Provided by the submers- 
ible Alvin, Operated by Woods Hole 
Oceanographic Institution from the 
SUpport vessel Atlantis []. Although 
the six-foot Peterson found the Alvin 
a bit cramped, he had nothing but 
Praise for the creative engineering 
that went into its manipulative equip- 
mentand handling mechanisms, “I’ve 
been associated so much of my life 
with the Glomar Challenger,” he 
Proudly Stated, “one of the great 
oceanographic ships of the world 
today—she takes her place in history 
—and thelittle Alvin is equivalent... 


Dr. Peterson enters the submersible A/vin in preparation for his first-ever dive to the Juan de 


huge, Te Moker. 
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In terms of the quality of work that 
[gets] done. Of course, the great ships 
of oceanography are not judged by 
their horsepower or by how beautiful 
they are, but by the work that gets 
done from them.” 

Accolades aside, improved tech- 
nology, deeper ocean capability, and 
a hoped-for influx of young scientists 
willing toexplore the many unknown 
factors yet remaining in the forma- 
tion of the ocean and its seafloor, its 
globe-girdling ridge System, await a 
future of Opportunity. That future 
beckons now. /s1/ 


Review & Forecast: 


By Frank Busby 
Busby Associates Inc. 


Undersea Vehicles Markets: 
Sales Are Mixed, Developments Up 


T his past year was one the U.S. 

undersea service companies have 
been owed for some time: business, in 
the Gulf of Mexico at least, was ex- 
cellent. 

Such activity seems at odds to the 

still depressed price of oil, but it is 
suggested that many of the leases in the 
gulf had to receive some measure of 
exploration activity simply to keep the 
lease in force. Also, inspection and 
maintenance that might have been put 
off for a bit too long needed to be 
addressed. Forsome U.S. service com- 
panies the devalued dollar has been the 
spur for increased business. New York- 
based International Underwater Con- 
tractors Inc. attributes a number of 
recent contracts in the North Sea, the 
Persian Gulf, and off the African coast 
to the devalued dollar. 

For U.S. ROV manufacturers that 
cater to the oil industry, an upswing 
has not been the case. Indeed, business 
onented toward the support of off- 
shore oil has been abysmal. 

The service companies have for the 
Most part stuck with the vehicles on 
hand and “new builds” do not seem to 
characterize the future. There has been 
some new manufactunng activity for 
the larger companies, but it has been 
limited to one or two yehicles per 
company (Perry and Ametek Offshore) 
or specialty vehicles, such as Ocean 
System Engineering’s Plow vehicle for 
the U.S. Navy, Canadian-based Inter- 
national Submarine Engineering's (ISE) 
5000-meter deep vehicle for Deep Water 
Services Ltd., and a dam inspection 
ROV for the Commonwealth of Vir- 

ginia. Sales of low-cost vehicles have 
been fairly brisk, particularly for Deep 
Ocean Engineering and Benthos Inc. 
The applications of these vehicles range 
from mine countermeasures to scien- 
tific research. 

__ The dynamics of this business and 
Its ties to the price of oil could not be 
exemplified better than by observing 
the role the once “major” ROV manu- 
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offshore oil industry. Hydro Products, 


the first and foremost supplier to off- 
shore industry in the mid-1970s, has 
not sold an industrial vehicle in years. 
Ametek Straza, a close competitor, 
has shifted all its commercial manufac- 
turing to Ametek Offshore in Scot- 
land. Perry Technologies remains the 
sole U.S. manufacturer of industnal 
ROVs, though it also has shifted much 
of its attention to other outlets. 


Sales Off, Developments Up 

While ROV sales to the offshore oil 
industry community may be off, this 
has not impeded the development and 
debut of new ROVs. Some 22 new 
models have been introduced in the 
past 18 months, four of these from the 
U.S. and the remainder from the tradi- 
tional suppliers, but also one model 
from a newcomer—Brazil. The Japa- 
nese, incidentally, account for eight of 
the new developments, not including a 
number of bottom-crawling and walk- 
ing vehicles. An influx of Japanese- 
built ROVs into the U.S. does not 
seem likely at the moment. 

At the November Techno-Ocean 88 
Conference in Kobe, Japanese manu- 
facturers were extremely dour as to the 
prospect of entering the U.S. market. 
The reason: the value of the yen rela- 
tive to the dollar. The current disparity 
in price is simply too great to be com- 
petitive in the U.S. A pity, since some 
of their new vehicles are quite attractive. 

Manned vehicle manufacturing activ- 
ities seemed to have leveled off at the 
moment. Some of the tourist submers- 
ible manufacturers have taken an ur- 
expected twist. Fluid Energy Ltd. of 
Scotland, one of the premier builders 
of large tourist submersibles (four built) 
is experiencing some sort of legal diffi- 
culties. The company has stopped pro- 
duction and is selling off some of its 
assets. The Finnish-based builder Oy 
Laivateollisuus of Turku has, after 
construction of four 46-passenger tourist 
submersibles, thrown in its hand. The 
reason given: insufficient profit. 

Ai tls point the major—it not the 
only—tourist submersible builders re- 


aining are all in British Columbia, 
aiiada Sub Aquatics Ltd. (builder of 
five of its Atlantis-class submersibles) 
and ISE, Ltd. (currently constructing a 
Safari-class tourist vehicle, its first). 
These new twists do not appear to 
herald a sudden halt to the tourist 
submersible industry. It still seems as 
promising as it did only a year or two 
ago. The problems seem to be in rec- 
ognizing that operations, not construc- 
tion, is where the real profits lie. And, 
regardless of promise, a negative cash 
flow is as murderous as eVEr. 


A ‘Banner-Year’ for AUVs 

The year 1988 was a banner year for 
the Autonomous Untethered Vehicle 
(AUY) advocates. After years of solic- 
iting, demonstrating, and advocating 
the merits and possibilities of unte- 
thered ROVs, the Department of De- 
fense, via DARPA (Defense Advanced 
Research Projects Agency), seemed to 
have. “read their lips” and awarded a 
$23.6 million, three-year contract for 
development of two untethered vehicles. 

The contract went to the Charles Stark 
Draper Laboratory in Cambridge, Mas- 
sachusetts. 

The vehicles, called UUVs (unman- 
ned undersea vehicles), will be proto- 
type testbeds available as government- 
furnished equipment to contractors 
who will develop mission-specific pay- 
load systems and integrate them into 
the basic vehicle. The first UUV is to be 
completed in December 1989, the second 
in February 1990. This is the first pub- 
lic showing of what is—for the under- 
sea vehicle community at least—serious 
AUV money. 

The National Science Foundation 
also officially entered the AUV field 
this past year with the establishment of 
a cooperative technology development 
program with the French government. 
The program, modestly funded at pres- 
ent, will seek to develop AUV technol- 
ogies of common interest to both U.S. 
and French participants. 

Being tied mostly to the fortunes of 
oil and war, there is nothing looming 
on the horizon that will make 1989 any 
more positive or negative in the under- 
sea vehicle field. The price of oil is 
anyone’s guess. OPEC’s attempts at 
inflating the price have been remark- 
ably unsuccessful since 1985, and with 
the market reportedly glutted it is 
unlikely tha* the price will rise due to 
normal market forces. Fortunately, 
for the moment. an aura of peace has 
pervaded the planet. In short. there 
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doesn't seem to be much in the way of 
change in the offing, except in a few 
places. 

One of these places is in the U.S. 
Navy's plans to issue an RFP for the 
construction of some 40 plus mulu- 
mission ROVs connected with mine 
neutralization and countermeasures. 
The initial specifications for these veh- 
icles were reviewed by potential indus- 
trial suppliers last summer. The speci- 
fications are now being finalized at the 
Naval Sea Systems Command. Bid 
solicitations will likely be issued this 
year with the EOD Technology Center 
being the acquisition engineering agent. 
Needless to point out, the competition 


for this contract should be spmited. 

A second place where change may 
be in the offing is at NOAA's National 
Undersea Research Program (NURP). 
With the failure of Senator Lowell 
Weicker to retain his seat in the recent 
elections, an ominous question mark 
has been raised over NURP'’s head. 
Without question, Weicker had been 
the most active and effective champion 
of civil undersea research efforts on the 
hill. Without him there appears to be 
no one of equal clout to go to bat for 
NURP whenits FY 90 budget goes up 
for review. 

In the past decade, Weicker has 
stepped in and made sure that what 


THOUGHTS ON THE 
TourIST SUBMARINE MARKET | Sy David mayo 


Despite the pipe dreams of divers and 
submariners since time immemorial, 
and notwithstanding the successful use 
of the Auguste Piccard on Lake Geneva 
in the 1960s, it has taken a further 25 
years for the world to wake up to and 
accept the commercial potenual of 
submarines ina leisure and tourism role. 
The current boom in multi-passenger 
submarines probably owes its ongin to 
the early 1980s. By that ume manned 
submersibles were effectively finished 
as underwater inspection vehicles in the 
offshore industry. A plethora of small 
deep-diving submersibles, therefore. 
became available for alternative use. 
The effective Icisure use of some otf 
these craft heralded an interest in mulu- 
passenger submarines as a means of 
exposing the wonders of the deep to a 
wider public than hitherto possible, 
including those of a less-active disposi- 
tion who either could not or would not 
don a scuba set. 
An ever-increasing number of 
companies, keen to cash in on this 
potentially lucrative sector of the leisure 
scene, are now actively marketing their 
own submarine designs. It is surprising 
that many such companies claim their 
overall designs to be completely innova- 
tive and worthy of jealous protection. It 
should be remembered that most of the 
technology and procedures involved in 
rgd. BeOHEL e” 
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current submarine design, manufacture 
and operations are well established 
through many years of military and 
commercial usage. The market may 
well be new, but most of the technology 
currently employed is not. 

One of the results of protecuionism is a 
marked lack of communication between 
the several designers and manufacturers 
in this field. Whilst exchange of 
commercial information is obviously 
not up for discussion, there are many 
areas of mutual interest in which a 
shared approach could save much 
duplication of effort and resources. A 
common approach to equipment 
manufacturers, for instance, could 
benefit this new industry as a whole by 
allowing designers and builders to 
concentrate their efforts on developing 
truly innovative products, rather than 
wasting much time on individual 
component development. A common 


_ approach to the certifying and licencing 
“authorities could expedite the develop- 


ment and introduction of satisfactory 
rules and regulations particular to the 
industry. For these reasons alone, there 
must be a strong argument for 
companies to group themselves under a 
common umbrella organisation to pool 
their resources on matters of mutual 
interest. 


Submarine designers | and builders 
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NURP wanted, NURP got—to the 
extent of increasing its budget each 
successive year. Some believe that the 
program has attracted a constituency 
in both houses sufficiently broad enough 
and interested enough to assure NURP’s 
future activities. Others are less san- 
guine and believe that NURP is in for 
some rough sledding. 

On the face of it, it seems preposter-- 
ous that the absence of merely one 
individual could have a terminal effect 
on the program, or that the nation’s 
movers and shakers could see so little 
merit in our national undersea research 
program. Well soon find out, stay 
tuned. /st/ 


should also not lose sight of the fact that 
the underwater tourism markct is poten- 
tially much wider than the structure and 
products of most of the companies 
involved would suggest. We are 
witnessing the evolution of an under- 
water engineering industry devoted to 
the specialised market of leisure and 
tourism. Most of the companies 
involved in the birth of this industry por- 
tray themselves merely as specialised 
underwater vehicle manufacturers, 
rather than aspiring to an overall 
underwater engineering capability. The 
danger is that companies will suffer 
from tunnel vision and concentrate on 
oversupplying the market with similar 
products within a restricted range, rather 
than developing products of a tuly 
innovative nature within what must be a 
much wider engineering market. 
With the potential of underwater 
tourism on the increase in many areas, 
there is plenty of scope for diversifica- 
tion. Free market forces will inevitably 
dictate the overall development of the 
industry and the success of the 
companies involved. Let's avoid the 
waste of resources, as well as the 
shattered nerves and finances that would 
result from repeating the agonies of 
oversupply witnessed in the offshore 
vehicle market, and look beyond the 
immediate horizons into a wider 
marketplace—a market whichi is ripe for 
innovative thought and development. 
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- The First International Sub- 
- marine Races, in which contest- 
ants will design, build and oper- 
ate a human-powered underwa- 
ter vehicle, are well underway 
towards their June 23-25 date in 
Riviera Beach, Florida. 

More than 500 inquiries have 
been received from potential 
contestants. The organizers, the 
H.A. Perry Foundation and the 
Florida Atlantic University, have 
received information that 30 
design teams have already been 
formed and will submit entries 
ona first-come, first-served basis. 
Completed entry forms, regis- 
tration fees, and a design which 
complies with the Vehicle De- 
sign & Safety Guidelines for this 
competition are due no later than 
February 15, 1989, so don’t de- 
lay if you plan to try to win this 
first-ever match. 

Strict confidentiality is being 
maintained by race organizers 
about design details submitted 
so far. The most significant 
problem facing contestants pres- 

ently is not one of design, but 


New Device Measures Ocean 
Life in Record Time 

A University of Southern Califor- 
nia oceanographer has developed and 
tested a device for measuring—in a 
matter of minutes—the biological 
productivity of ocean sites. 

The usual time is almost a day. 

According to the oceanographer, 
Dale Kiefer, the device promises a 
cost-reduction breakthrough for scien- 
tists who “map” oceans for food and 
for knowledge of marine ecology and 
pollution. 

The instrument isa foot-long metal 
cylinder that’s lowered over the side 
of a ship to measure the abundance 
of plant plankton (phytoplankton). 

“The abundance of phytoplankton 

isan indicator of a marine site’s bio- 
logical Productivity because they are 
the first link in the ocean’s food 
chain,” Dr. Kiefer explained. “The 
instrument, called a natural fluoro- 
meter, precisely measures the flux of 
red fluorescent light that phytoplank- 


ton emit during phatasunthesic ” 
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Off to the Races, In your Submarine 


ars. The major prize to be 
acted is $5,000, probably not 
enough to cover development 
Cae will be looking for cor- 
porate sponsors. Corporate sup- 
port is also being sought for race 
expenses and research funds for 
the H.A. Perry Foundation. | : 

Designs are eligible to win in 
four catagories. Cost Bffective- 
ness will be determined by divid- 
ing the best time trial speed by a 
cost band for each vehicle. The 
cost figure will come from the 
total cost of materials and labor 
to manufacture at market rates. 
Design costs will not be factored. 
Innovation of each vehicle must 
be described by the contestants. 
An aggregate score will be based 
on separate scores on the follow- 
ing five submarine subsystems: 
Power Conversion and Propul- 
sion System, Controls, Structural 
Design and Fabrication, Innova- 
tion in Complying with the Rules 
of the Race, and Man-Machine 
Interface. Speed scores will be 
determined when the actual 


Kiefer, an associate professor of 
biological sciences at USC’s College 
of Letters, Arts and Sciences, has just 
finished analyzing data from the tests 
he conducted aboard the Cousteau 
Society’s Calypso off Tahiti in 1986 
and 1987. 

“Our data show,” he reported, “that 
the instrument is both faster and 
more reliable than conventional meth- 
ods, which involve painstaking incu- 
bation of seawater samples using 
radioisotopes. 

“When a ship and crew can cost as 
much as $15,000 a day, the time- 
saving advantage translates into sig- 
nificant cost savings, too.” 

Kiefer got the idea for his photo- 
synthesis-measuring method a cou- 
ple of years ago, after other oceano- 
graphers had discovered that the fluo- 
rescence of Chlorophyilla was measur- 
able in the ocean. 

“I decided to see,” he said, “if that 
discovery could somehow be applied 
to give a quick reading of the ocean’s 


bisicgical Productivity.” 
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of competing vehicles 
El ane finalized. Each catag- 
ory will be given a maximum of 
25 points. The contestant with 
the largest sum of points in these 
three catagories will win the. 


rall Performance catagory. 


The plankton fluorescence detec- 
tor is encased ina metal cylinder with 
windows for sensing light. It was 
designed and built in collaboration 
with Charles R. Booth, president and 
chief engineer of Biospherical Instru- 
ments of San Diego. 

Kiefer’s plankton fluorescence re- 
search has been funded by the Na- 
tional Aeronautics and Space Admin- 
istration. Expedition costs have been 
contributed by the Cousteau Society, 
which will sponsor additional work 
with Kiefer’s fluorescence detector 


during an expedition to China next 
year. 


said, “we'll be testing the detector in 
varlous geographic regions. Well seek 
places where one might expect differ- 


at sea to record Variations of bi 
Cal production over ume,’ 


))) Gorda Ridge Dives Reveal ‘Spectacular’ Underwater Hot Springs. Dr. Peter A. Rona, chief 
scientist of the 1988 Gorda Ridge diving program, reported the discovery recently of “a spectacular 
field of underwater hot springs, mineral deposits, and exotic animals” 100 miles off the coast of 
Oregon (Washington Letter of Oceanography 22:22, October 31, 1988). Rona, who is senior research 
physicist with NOAA’s Atlantic Oceanographic & Meteorological Laboratories in Miami, led the team 
of civilian scientists from government agencies and academia who worked with the U.S. Navy’s Sea 
Cliff deep submergence vehicle. The significance of the discovery, he said, is that the U.S. now has 
within its EEZ “a natural laboratory that provides scientists with an opportunity to study first-hand 
the Earth’s processes involving formation of mineral deposits, exotic life forms, and the effects of es 
springs on the ocean environment.” Diving to 10,000-foot depths in Sea Cliff, the dive team Pou 
seeing fields of hot springs that consisted of numerous chimney-like structures up to 10 feet high. A 
Clear, milky, and dark metal-rich fluids were observed spewing from the active chimneys, Rona said, 
and thickets of tube worms several feet high with bright red plumes were growing around the age 
In recognition of the Navy’s contributions, the scientists on the dive team proposed that the new dis- 
covery be designated the “Sea Cliff Hydrothermal Field.” 


))) Abandoned Nuclear Power Plant is Movie Studio for Underwater Adventure Film. Movie 
producers have converted two giant water tanks into a futuristic sea bottom oil field. The tanks— 
one holds 7.5 million gallons; the other, 2.6 million—are part of an abandoned nuclear power 
plant in Gaffney, South Carolina. The Abyss, an adventure film set in and around an imaginary 
manned underwater oil-drilling habitat, features special diving helmets by Western Space & 
Marine Inc. of Santa Barbara, California; two working submersibles patterned after Deep Rover 
from Can-Dive Services Ltd. of Halifax, Nova Scotia; “The Arm” manipulator, also from Western 
Space & Marine; and a Super SeaRover and Super MiniRover from Benthos in North Falmouth, 


Massachusetts. Twentieth Century Fox will release the film next summer. /st/ 


King Tut-era shipwreck studied — 


Associated Press 


COLLEGE STATION, Texas — 
Gold, silver, ivory and other trea- 
sures found in the remains of a 
shipwreck discovered off the coast of 
Turkey probably date to the time of 

- King Tutankhamen of Egypt, archae- 
ologists say. 

The wreck, near the Turkish resort 
town of Kas, dates to 1350 B.C. or 
shortly thereafter and has yielded ar- 
tifacts of nearly every culture known 
from the eastern Mediterranean dur- 
ing the period known as the Bronze 
Age, said George Bass, a professor at 
Texas A&M University and director 
of the excavation. 


The wreck, which could be the - 


world’s oldest known shipwreck, was 


discovered by a Turkish sponge diver 
in 1982. His captain reported it to 
A&M archaeologists, who have 
worked on the wreck every summer 
since 1984. 

National Geographic magazine is 
publishing the first lengthy account 
of the excavation in its December 
issue, and the Public Broadcasting 
Service’s “Nova” series will feature 
a documentary on the excavation 
next week. 

“I never dreamed we'd find arti- 
facts representing seven or eight dif- 
ferent cultures, that we'd have gold 
and silver and amber and ivory and 
ebony and ostrich eggs.” Bass said. 

With so many cultisres represented 
among the items is its’ cargo, the 


ship’s port of origin has not been 
determined. It likely was sailing 
from east to west at the time it went 
down, the archaeologists believe. 

Kas, on Turkey’s southwestern 
coast, has been inhabited since an- 
cient times and may have been the 
next intended port-of-call for the 
ship, Bass said. 

The principal cargos of the ship 
are copper ingots that weigh about 
60 pounds each and storage jars 
called amphoras. 

One unique object is a solid gold 
scarab bearing the name of 14th cen- 
tury B.C. Queen Nefertiti of Egypt. 

At least two or three years of ex- 
cavation remain before the ship and 
its cargo are entirely recovered. 


TRIESTE 11TO FINAL RESTING PLACE 

Ever wonder what happened to TRIESTE II? The 
ol’ bathyscaph has been moved toits final resting 
place, the Undersea Warfare Museum at the 
Naval Underwater Weapons Engineering Sta- 
tion, Keyport, Washington. The submersible 
was known forits many deep dives including the 
survey of the USS Scorpion wreckage and the 
transport of scientists to the seafloor in such 
_ places as the Cayman Trough, the Puerto Rico 
Trench and the Blake Bahama Outer Ridge. RIP. 
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MORE UUV NEWS 

Whether UUV or ROV, the US Department of 
Defense is throwing big bucks into this area of 
technology. The Defense Advanced Kesearch 
Projects Agency (DARPA) has awarded a $23.9 
million contract to Draper Labs, Inc., in Cambr- 
idge, Massachusetts, for the development of two 
UUVs. These vehicles will serve as test beds for 
various Navy missions and will carry various 
instrumented pavioads as required. [twas also — 
recentiv announced, thar the first missiiim tests 
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FIRST TOURIST SUB IN USA 
EXPANDS OPERATIONS 


The first public passenger submarine in 
the United States, Atlantis IV, is expand- 
ing its Tuesday through Saturday dive 
schedule off the big island of Hawaii to 
include anoontime dive with its existing 
1 p.m., 2 p.m. and 3 p.m. undersea tours. 
Each one-hour excursion takes as many 
as 46 passengers on a trip through an 
intricate coral reef canyon where color- 
ful tropical fish, moray eels and other 
marine life can be seen. The $2.5 mil- 
lion submarine is capable of diving to 
depths of 150 ft. in the crystal-clear 
Hawaiian waters. The fare charged is 
$58 for adults and $29 for children ages 
4-12. The sub is operated in conjunction 
with the King Kamehameha Hotel in 
downtown Kailua-Kona. 
Since 1985, more than 250,000 passen- 
gers have been entertained aboard 
Adantis submarines located in the Cay- 
man Islands, Barbados, St. Thomas and 
now Kona, Hawaii. In addition, another 
Atlantis (V) submarine has just gone into 
operation off the coast of Guam. 
Atlantis IV is expected to be the first of 
six Atlantis subs operating throughout 
the islands of Oahu, Maui and Hawaii. 
Atlantis VI has been started in Vancou- 
ver and it is expected that a licensee will 
be selected shortly from Caribbean and 
Mediterranean applicants. Atlantis VII 
is expected to begin build soon in Ever- 
ett, Washington and will be the first of a 
series of tounst subs for Honolulu, 
Oahu. 


AWARD FOR ATLANTIS 
DEVELOPER 


petition. 


Sub Aquatics Development Corporation, developer af the 
Atlantis passenger submarines, was awarded a bronze medal 
in the prestigious Canadian Award competition for Business 
Excellence in Innovation. The award was presented to Sub 
Aquatics president Dennis Hurd during special ceremonies 
at the Westin Hotel in Ottawa. This year there were more than 
700 entries in the business excellence Canada Awards com- 


TROPICAL SUBMARINE 


SAFARIS, Vancouver, B.C. reports 
that all required surveys of the main 
pressure hull and ballast tanks of the 
tourist sub destined for St. Maarten were 
satisfactorily completed at the Victoria 
Machinery Depot Co. Ltd, Victoria, 
B.C. Both shallow water and deepwater 
drop tests (to 190 ft) were performed in 
accordance with ABS rules for building 
and classing steel vessels. The hull is 
now at International Submarine 
Engineering in Port Coquitlam, B.C. for 
completion. When complete, the 36- 
passenger sub will go to St. Maarten, 
Netherland Antilles for tourist opera- 
tions in 150 ft. of water. 


Tropical Submarine Safaris also reports 
that construction of the 36-passenger 
Odyssey IT is progressing on schedule in 
Sydney, Australia for start-up and 
operation on the Great Barrier Reef 


NAUTILUS SUBMARINES 


Nautilus Submarines of America, Inc., a j/v of Fluid Energy Ltd, UK, and James B. 
Cain, a prominent Florida businessman, will manufacture and mafket tourist subma- 
rines worldwide with initial concentration of the coasts of the continental United 
States and Hawaii. The planned subs, similiar in design to the Looking Glass series 
developed by Fluid Energy, will carry up to 62 passengers for one-hour underwater 
dives. Subtenders will be on hand for safety reasons. 

Tourist submarines have been restricted from the continental United States and 


early in the new year. For more details. 
cirlce 114. 


SWISS SUB 


Deep Line, A.G., a new Swiss firm, is 
nearing completion of a panoramic tour- 
ist submarine, with tests scheduled for’ 
three months in a Swiss lake prior to 
commencing tourist operations in a yet 
undisclosed location. 


FINNISH SUB 


Finnish Submarine Tours’ tourist 
submarine Golden Trout is schedule to 
operate in Finnish waters from June 
through August, followed by operations 
in Swedish waters September and Octo- 
ber, with the remainder of each year 
spent in the Mediterranean. The dive 
site in Finland is Lake Simojarvi. The 
company has not announced the 
Swedish or Mediterranean sites yet. 


Hawaii due to the Jones Act. This legislation requires that any passenger vessel so 
operating must be constructed in the USA and be approved and certified by the U.S. 


Coast Guard. 
For more ihformation 
about Nautilus Subma- 
rines circle 115, 


TOURIST SUBS 
IN POPULAR PRESS 


The October 1988 edition of Popular 
Mechanics carried acover Story, “Tour- 
ing the Deep,” about the “new family of 
sightsccing subs.” The author had dived 
in an RSL PC 1203 off Grand Cayman 
and wanted to Ieam more about the 
growing tounst sub industry. He then 
visited Hyco Technologies in Vancou- 
ver and interviewed Phillip Janca and 
Chris Metcalfe. There he leamed about 
the Gemini and Aries projects which, 
unlike other tourist subs, will feature 
acrylic spheres for all-round visibility. 


SEA URCHIN 


The Sea Urchin one-man sub designed 
and built by Phil Nuytten, International 
Hard Suits, Inc., is now featured in the 
Life Force mail catalog. For $40,000 
you can order this 300 ft. diving sub 
from the catalog, plus options such as 
navigation compass ($220), sonar 
($1,500), manipulator ($600) and trans- 
port trailer ($4,500). Delivery time is 6 
months from order date and a down 
payment of 25% is required. For more 
information about Sea Urchin, please 
circle 118. 


SHINKAI 6500 

Mitsubishi Heavy Industries is sched- 
uled to deliver the Shinkai 6500 to 
JAMSTEC next year. This is a 3-man 
submersible capable of diving to 6,500 
meter (21,320 ft) depths. With this sub, 
Japan will join France, USSR and the 
United States with submersibles rated 
for 6,000 meters and beyond. 

The Japanese islands are surrounded by 
several deep trenches which are consid- 
ered to be where large-scale earthquakes 
occur frequently duc to the shifting of 
the ocean plates. Geophysicists say it is 
MOst important to survey, not the bottom 
(about 10,000m deep) nor the top of the 
trenches (about 6,000m deep), but the 
bending part of the ocean floor plate just 
below the top of the trenches. Accord- 
ingly, the maximum depth capability of 
the new Shinkai-class submersible was 
decided to be 6,500m. 


The pressure hull is made of forged tita- 
nium alloy and its inside diamcter is two 
meters. The two halves of the hull have 
been joined together by electronic beam 


welding methods. It is believed that the 
sub will eventually deploy an ROV, 
possibly the Dolphin 10K ROV that is 
under development. 


PISCES IN ICE WORK 


The Pisces-class diver lockout submers- 
ible, SDL-1, along with its support ship, 
HMCS Cormorant, will spend six 
wecks in the Arctic waters off Baffin 
Island and Labrador. Lt. Cmdr. Mal- 
colm Palmer, commanding officer of 
Cormorant, reports that the expedition 
will include both military and civilian 
scientists and will be an extension of the 
information gathering project during the 
1986 ice-free season. Scienusts from 
Acadia and Dalhousie Universities will 
carry out biological research while their 


counterparts from Mcmorial University 
will be studying the geological effect of 
iceberg groundings off the coast of 
Labrador. Other scientists from the 
Bedford Institute of Oceanography and 
the University of Ottawa will be study- 
ing Arctic waters and the scabed while a 
team from the Defence Research Estab- 
lishment Atlanuc will continue with 
their studics on sound propagation and 
other acoustic research in Baffin Bay, 
Davis Strait and the Labrador Sea. The 
Cormorant and the SDL-1 will be 
accompanied by the CFAV Quest, a 
defense research ship often involved in 
acoustic research and testing. The work 
done by DREA is aimed at improving 
ASW sonar capability in northern 
walcrs. 


CLOSED CYCLE ENGINES FOR SEAHORSE II 


Bruker Mcerestechnik, GmbH, Kalsruhe, West Gennany, will experiment with a 
closed cycle Argon-Diesel engine in one of its Seahorse I] submarines. The 
project is being conducted in cooperation with MAN Technologie GmbH, 
Munich which has been working on closed cycle dicsel engines for some time. 
The liquid oxygen required for combustion in the diesel engine is stored in a super 
vacuum insulated tank within the pressure hull in the rear section of the subma- 
rine. The tank can withstand pressures more than the maximum Operating depth 
of the submarine (300 meters). 

Bruker says the engine will provide increased efficiency and that fuels and 
materials for operation are casily available. There is no dangerous hydrogen to be 
handled, no radioactivity or other hamnful emissions and that the thermodynamic 
effiency of the Argon-Dicsel engine comes close to fuel cells at even higher 
energy density and power output. 

Following completion of dry tests this year, the 4-man submarine will be tested 
at sea before the summer of 1989. The project is supported by the Bendesminis- 
ter fir Forschung und Technologie (BMFT) and the Commission of the European 
Communities. 


TS-3 TOURIST SUBMERSIBLE 3 
Winchester Associates Ltd, Aberdeen, have announced design of the TS-3 tourist 
submarine which incorporates the latest U.S. Coast Guard recommendations on 
safety and related procedures. 
The basic vehicle is designed to carry 22 passengers and 2 crew. Operational 
diving depth will be 200 ft. and the vehicle can be used for up to 12 hours 
submerged before recharging the batteries. Other versions of the TS-3 are for 10 
and 30 passengers. 
An option is the TS-3T, which isa tethered version. It incorporates the endurance 
capability ofan ROV and uses broadly the same umbilical technology. WA argue 
that as the sub should have a surface Support vessel on site as a guard boat and for 
providing communications, then it might just as well supply power to the sub from 
a surface gencrator. Thus, the sub’s endurance is only limited by the amount of 
airand life support itcan carry and as these are easily and quickly replenished, then 
diving can goon over much lon ger periods than is possible witha battery operated 
sub. This should result in greater passenger throughput and, therefore, more 
revenue per day even if the price of tickets is reduced. 
Ofcourse, the sub has an emergency battery suppply if the umbilical breaks or gets 
damaged so there is no danger involved from that source. The umbilical also 
Carries a communications link and video line. The video picture can then be 
transmitted direct to shore over a UHF link to be used to tempt the next set of 
passengers to sign up. 
The next sub project WA are working on is a deep tourist system called the Inner 
Space Shuttle designed to Carry six passengers to 6,000 meters on a once ina 
lifetime trip to look at things that they normally only ever see in magazines or on 
television. 
After that they have a “pencil sketch” design to develop a military sub designed 
to carry 20 personnel or an equivalent payload at quiet speeds over seven days 
endurance. 
WA has a background of 15 years of manned sub engineering and operations. 
Circle 116. ; 


Renilla “Wiel 22 


"New Leasing Rules: No Surprise 


Ocean Mining. 


Dr. Michael J. Cruickshan, 


les for marine minerals other th 

Final Lreneriit the outer continental sheif Ga 

een ae were published in the Federal Register, July 5, 
by the Minerals Management Service and were effective 
eS sly controversial question of scientific research and 
state “Any person may conduct G&G scientific research 
in the OCS without obtaining a permit. . .” with the 
proviso that the research does not include drilling deeper 
than 300 feet or the use of explosives. e: 

Proposed leasing regulations indicate a positive attempt 
by the MMS to encourage OCS minerals development. 
In the case of unexplored areas, where mineral deposits 
may be suspected but are not known, large tracts may be 
offered with no stipulation on the minimum bonus bid. 
Exclusive exploration rights may thus be acquired with- 
out heavy up-front bonus costs, and the opportunity for 
relinquishment of subsequently unwanted areas as well as 
flexible rental and royalty requirements and the possibil- 
ity of deferred payments on the remainder, may make for 
a reasonably attractive investment Opportunity in certain 
cases, : 

The proposed operating regulations hold no real sur- 
prises. Except for preliminary activities similar to G&G 
research, no operations may take place ona lease without 
an approved plan. Three types of plans are called for. 
Delineation plans that cover the exploration for, and 
characterization of, the deposits; testing plans that cover 
the taking of large samples for metallurgical testing, or 
reliability testing of mining systems or components, over 
extended periods: and mining plans for final develop- 
ment and production. 

Itis planned that the leasing and Operating regulations 
will be in final form early in the new year, in good time for 


however, has shown no effect from the mercury due to 
current mining activities, and it should be only a matter 


Threat of Supply Disruption” published in the U.K. by 
the Economist Intelligence Unit Ltd., (40 Duke St. Lon- 


Manganese, nickel, chro- 


Working underwater—three new subsea systems 


R&D PROGRAMS begun several years ago are 
producing results that promise significant exten- 
sions for three major means of subsea interven- 
tion—hardsuit diving, ROVs and 
manned submarines. The 
geographical spread of these 
developments, from Australia to 
North America to Europe, indi- 
cates the truly global nature of the 
effort to extend and improve 
man’s ability to perform work un- 
derwater. 


ROV-deployed NDT. Sonsub Ser- 
vices Pty., Ltd., Perth, Australia, 
has successfully completed a program of under- 
water nondestructive testing (NDT) using an 
ROV with n@ diver assistance. The company says 
this is the first time such a program has been ac- 
complished without any use of divers. The pro- 
gram was carried out jointly with Esso Australia 
in Bass Strait using Sonsub’s Challenger JCV 
advanced remotely operated work system 
(AROWS) in conjunction with a separately de- 
ployed underwater device called an NDT clamp 
and interface module (CIM). 

Three NDT techniques were applied—radiog- 
raphy, magnetic particle inspection (MPI) and 
ultrasonics—and each technique required a dif- 
ferent configuration of ROV and CIM. The MPI 
equipment was deployed solely by the ROV. The 
radiography apparatus was deployed by the CIM, 
but the ROV handled placement and retrieval of 
the film. The CIM also deployed the entire ultra- 
sonic system, but the ROV maneuvered the cir- 
cular clamp onto the targeted tubular using its 
sucker plate extension arm. 

The inspection results met all government and 
industry standards for Bass Strait. Sonsub con- 


breakthrough in subsea robotics. 


Does it come in 46 long? Advances in ROV 
capability have not yet eliminated the need for 


putting men in the water, but diving could be- 
come a more comfortable, less expensive and per- _ 
haps safer means of subsea intervention if Inter-- 


national Hard Suits’ Newtsuit lives up to its 


ADS) over to customers for field deploy- 
iF i Sa ary & ee d ct at. 255 oa 
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The main advantages of the aluminum 
Newtsuit over other hardsuits and ADS derive 
from its rotary joints and manipulators. The joints 
allow greater mobility, while the manipulators 
provide dexterity rated at 75% of saturation diver 
capability. The suit is capable of descents to 1,000 
ft, about at practical saturation limits, is self-con- 
tained with 48-hour emergency life-support, and 
may be deployed with or without lift and com- 
munication wires. 

The first production suit was scheduled to go 
to Japan about November 1! to be employed in 
marine construction. A second is due to go to 
Japan about the end of the year, and the Canadian 
Navy will take its first suit in February 1989 for 
testing and use in salvage work. Draegerwerk AG 
has agreed to market and distribute Newtsuit out- 
side of North America and Japan and will receive 
its first suit in February for testing at the Gussi 
hyperbaric facility. Draeger will develop handling 
and deployment equipment and market full 
hardsuit systems. 


Closed cycle diesel submarine. Bruker Meeres- 
technik GmbH is readying a 4-man submarine 
with an experimental closed cycle diesel (CCD) 
power plant for seatrials in the first half of 1989. 
With an argon-based process gas, the engine of- 
fers increased energy capacity, range and en- 
durance compared to battery powered subs and 
greater engine efficiency than other CCD systems. 

The sub is based on Bruker’s Seahorse II model, 
two of which have been sold with conventional 


000 


_ potential. The company is about to turn the first _ of j 
__ production models of the new atmospheric diving 
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Flight recorder 


from downed 


S. African 747 


found 


United Press International 


JOHANNESBURG, South Africa 
— US. salvage experts working at 
record depths recovered the “black 
bor” flight recorder yesterday from 
a South African Airways jumbo jet 


that crashed into the sea near Mauri- 


tius in 1987. 

The recorder was recovered by a 
miniature remote-controlled subma- 
rine from a depth of 13,200: feet, 134 
nautical miles northeast of Mauri 
tius, in the deepest such salvage op- 
eration ever conducted, a South Afri- 
can Transport Ministry spokesman 
said. 

“Tt was like finding a needle in 
Durban Bay,” said Justice Cecil 
Margo, chairman of an inquiry into 
the Nov. 28, 1987, disaster. 

All 159 people aboard were killed 
when the Boeing 747 crashed on a 
flight from Taiwan to South Africa 
during an approach to the airport on 
the Indian Ocean island of Mauritius. 

Fewer than a dozen bodies were 
ever recovered. Although evidence 
indicated an intense fire aboard the 
aircraft, the cause of the crash has 
not been determined. Aviation au- 
thorities have said sabotage is not 
suspected. 

“We really believe that was has 
been achieved today is a great step 
for aviation and the prevention of 
aircraft accidents,” said Rennie Van 
Zyl, director of aviation safety for 
the Transport Ministry. 


We will clean and dry the tapes in 
the correct manner and only then 
will we be able to play it back and 
get a transcript of the last recordings 
on board,” he said. 

Transport Ministry spokesman 
Leon Els said the search team was 
“very optimistic” the recordings had 
not been damaged. 

The so-called “black box” should 
contain recordings of the last 30 min- 
utes of the flight, when the crew was 
trying to control the crippled air- 
craft. 

According. to South African news 
reports at the time of the crash, the 
control tower in Mauritius recorded 
a conversation with the cockpit in 
which the flight crew radioed that 
the aircraft was on fire and smoke 
coming into the cabin. One newspa- 
per quoted the captain saying, “We 
are going to die.” 

The multimillion-dollar salvage 
operation is being carried out by the 
U.S. firm Eastport International. A 
number of other pieces of wreckage, 
including. wing tips, parts of the 
fuselage and the wheel undercar- 
riage, already have been recovered. 

The search team began using a 
miniature submarine called Gemini 
in the middle of October. The search 
is expected to resume today for two 
other technical data recorders be- 
lieved to be in the same area, Els 
sajd. 

The submarine is equipped with a 
camera and mechanical arms that 
enable it to pick up wreckage by re- 
mote control. 
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i ere-hour batteries are currently 
ion sa Minuteman and Peacekeeper silos. 
These rugged, nermetically sealed cells are 
available from 250 to 10,000 ampere-hours per 
celi in a cylinder shape and offer the > ower 
system designer 4 high energy density pais. 
that is modular at the cell level and can be config- 
ured for a variety of undersea applications. The 
demonstrated energy density is 200 watt-hours 
per pound and 15 watt hours per cubic inch. The 
cell/battery is completely position insensitive 
and has survived 20 and 40 foot drop tests. 
Recent developments in rechargeable lithium 
battery technology will also be addressed. This 
lithium/sulfur dioxide system has demon- 
strated the same high-current rate capability ina 
cell capable of 50-200 recharge cycles at a power 
density of 82 watts per pound. 


Aluminum-Oxygen Fuel Cell as a Power 
Source for Underwater Vehicles 
Marilyn J. Niksa and Richard J. Coin 
ELTECH Research Corporation 
Fairport Harbor, Ohio, USA 


The Aluminum-Oxygen fuel cell has the highest 
potential energy and power densities of any 
advanced propulsion system under develop- 
ment excepting lithium. Consequently, it is 
presently under development by the DOE for use 
in electric vehicles. It offers the advantage of 
safety as well as long mission times. An energy 


yield of up to 200 Wh/1b has been projected from 
pilot cell studies. It has peak power of up to six 
times the nominal operating power. The 
operating temperature is low, about 60 degrees 
centigrade. The cell produces electricity by dis- 
solution of aluminum at the anode and reduction 
of oxygen at the cathode. The electrolyte is KOH. 
The eell is returned to a full state of charge by 
replacement of aluminum plates, addition of 
water and removal of the discharge product 
(alumina). The oxygen efficiency is greater than 
an HL/O, fucl cell and the volumetric and 
avimetric energy density far exccedlath ae 
vance as a fuel. Pl es 
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entional:*  chemicalreaction between - ie and output is unaffected by ocean *~ 
: batteries. Without the protection of aluminum and salt water. And, ~ Salinity or pressure. 
Special housings and pressure unlike ordinary batteries, its shelf SeaWatt is a modular, readily 
chambers, Ordinary batteries can life is not affected by scaleable system. It can be designed 
be rendered useless by the effects time or temperature. to meet your specific primary power 
of ocean salinity and pressure. SeaWatt produces or recharging requirements... 

Now there's a battery that consistent energy from short term, to long-term 
actually thrives in sea water. A missions. Even years, if necessary. 
battery that provides primary power a SeaWatt has been engineered 
for a mission or recharging power and manufactured by Alupower, 
for existing batteries. A battery for leaders in aluminum battery 
surface and subsurface military, Ee terra technology and designers 
scientific and commercial i : " of custom systems, 
applications. Introducing a % developed specifically 


Sea Waitt. 
With a proven 
power density ratio of 
up to 10 to 1 over 

conventional 
batteries, SeaWatt 
provides an ideal 
alternative to 


to support subsurface 

operations. Call 

with your particular 
application and 

performance 

requirements. 
Alupower, inc. 
1-800-334-8196. 
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existing fi (In New Jersey: 
methods of A 201-766-7783) 
supplying 


primary power 
or recharging 
batteries 
underwater. 

Sea Watt is 
lightweight, 
portable. durable 
and corrosion 
resistant. Requiring 
no Salt water 
protection, SeaWatt 
can be externally “i7 
mounted, freeing up BS 
valuable internal working 
space. 
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Joint Venture Formed to Build 
And Operate Passenger Submarines 
Fluid Energy Ltd., a Scotland- 
based underwater engineering firm 
specializing in the design and manu- 
facture of commercial and leisure 
submarines, has formed a joint ven- 
ture partnership with prominent Flor- 
ida developer James B. Cain. The 
new company, Nautilus Submarines 
of America Inc., is leasing space at 
Harbor Branch Oceanographic Insti- 
tute in Fort Pierce, Florida, where it 
will manufacture, market, and oper- 
at€ passenger tourist submarines 
throughout the world, though prim- 
arily in the U.S. and Caribbean. 
Until recently, the Jones Act— 
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requiring any passenger vessel to be 

constructed in the U.S. and certified 

by the U.S. Coast Guard—restricted 

Operation of tourist submarines at 

prime dive sites in the U.S. The new 
Joint venture has enabled Nautilus to 
construct the vehicles in this country 
for the first time. According to a 
recent Time magazine article, indus- 
try analysts predicted a $250-million- 
per-year market with more than 100 
submarine operations early within 
the next decade. 


Meutilus Submarines of America, Inc. 
$600 Old Dixie Byy. 

Fort Pierce, FL 14966 

(407) -468-4323 


James B. Cain, chairman of the board 
Michael Angove, chief executive officer 
Ronald Bell, president 

William Ciles, executive vice president 
and director of international business 
development 

Alesander Spyrou, board member 
Margaret Angove, board member 


Mautilue Subsarines of America, [Inc., 
ie a joint venture of Fluid Energy 
Ltd., a Scotland-based world leader in 
the design and manufacture of 
coemercial and tourist passenger 
gubmarines, and a group of Florida 
favestors. 


The company has been established to 
build and operate leisure submarines at 
prize dive sites throughout the vorld. 
The firm's formation marxs the {nitial 
entrance of the lucrative tourist 
eubsarime industry to the United States. 


Uneil the formation of Nautilus 
Submarine , tourist submarines have not 
been available in the continental 
United States. The Jones Act, 
legislation requiring that “any 
passenger vessel so operating sust be 
Constructed in the United States and 
approved and certified by the United 
States Coast Guard”, has in the pest— 
restricted passenger submarines at 
these prime dive sitse. The new joint 
venture has enabled Nautilus to 
construct the vehicles in the United 
States for the first time. 


Submarines of Fluid Energy design are 
operating or are in an advanced stage 
of preperation for Saipan, St. Thomas, 
Bermuda, Behamas, Erlait, and 
Australia. The firm haa been involved 
in a variety of commercial and military 
underwater submersible projects ae vell. 


In @ recent Time magazine article, 
industry analysts predicted a 
$2S0-million-per-year market vith nore 
than 100 scbearine operations by the 
early 1990s. 


A@ part of the long-range expansica 
Plans, additional joint veature 
investment opportunities are under 
Consideration. Nautilus Submarines 
will serve as operating general partner 
in each Felationship. 


Submarines, with a capacity for uw to 
62 passengers, will be located 
off-shore near Picturesque reefs and 
shipwrecks. The subearines will be 
accessed primarily by eubtenders docked 
at popular marinas. ‘The submarines are 
carefully monitored and maintained to 
ensure utecst safety and comfort. 


))) Texas Group Gets Go-Ahead to Salvage Liberty Bell 7 Capsule. Space buffs will remember 
July 21, 1961, as the day when astronaut Virgil I. “Gus” Grissom became only the second 


American to travel in suborbital sp 


Fuller Says the Project is finally possible because of a new detect 
'S_ a unique application of several] existing and freq uently used e 


See technologies [now] used universally.” According to Fuller, 
ottom to locate targets but also can “see” several thousand feet below the ocean floor. The 


firm says it will construct a 


large 


vessel to “create a floating marine archeology facility.” 


Eee 


-scale version of EMS-3 and is currently seeking a suitable 


Computers Make Celestial 


By Net, ULMAN 


ees 
The glossy brochure that came in the 


mail has induced a jin 
something like the fi 
Sickness 


A color photograph depicts 
hand holding a gray, chine, hand fi 
vice on the scale of an Oversized calcula: 
tor. Manipulate the Push- buttons. promises 
the text, and your latitude and longitude 
Pop up on the small display screen, Pusha 
few more buttons and the course and dis: 
sete to any point on Earth will instantly 

Ppear. 

In this electronic age there seems no 
Teason to doubt {t. But is there cause to re- 
gret it? 

Fixing one's position at sea and steering 
to a destination have long enjoyed a spe- 
Clal mystique. Quoth the sage in Proverbs: 
“Three things are too wonderful for me: 
the way of an eagle in the Sky, the way of 
@ serpent on a rock, the way of a ship on 
the high seas. ..."" Taking the Earth's 
Measure by the heavens to solve the mys- 
lery preoccupied the first astronomers. 
One summer solstice in the third century 
B.C., Eratosthenes compared the differing 
angles of the sun's shadow in Alexandria 
and 500 miles to the south. He thereby con- 
cluded that the Earth was round, calcu- 
lat@d its size and produced the first meas- 
ure of latitude. 

Columbus knew of navigation by sun 
and stars, but wasn’t much good at !t. His 
Sight of the North Star from Haiti placed 
him at the latitude of Cape Cod. He knew it 
was wrong, but never figured out why and 
put his wooden quadrant aside as needing 
Tepair. Heading home to Europe. Co 
lumbus simply eyeballed the North Star, 
sailing northeast until it seemed about the 
same height as seen off Portugal's Cape 
St. Vincent. With that rough gauge of lati- 


Bering queasiness, 
Pst, faint pangs of sea- 


tude, he turned easi 
Azores, then Lisbon Hsin tle a 
ian If the prestige of that astounding feat 

Pp discovering Amenca were not 
enough, Columbus still liked to pose as 4 
Celestial navigator, according to Samuel! 
Eliot Monson, his biographer. It was a 
Mystery that seemed to the uninitiated, Co- 
lumbus said, like a Prophetic vision. 

Herman Melville worked the prophetic 
imagery hard in Moby Dick. Capt. Ahab 
lakes a noon sight while the Satanic, fire- 
worshipping Parsee kneels beside him on 
the deck, gazing at the sun in a semi- 
trance. Unlike Columbus, Ahab can work 
out his position. But that only piques his 
frustration that he cannot know the future. 
In a metaphysical rage, he tramples his 
quadrant on the deck, declanng he no 
longer will guide his earthly way by look- 
ing to the heavens. Celestial navigation is 
religion here, and Ahab rejects it vio- 
lently. 

If Ahab is the anti-hero of American 
Navigation, then Nathaniel Bowditch (1773- 
1838) is its hero. His research and writings 
on the science and mathematics of navi- 
Gating by the heavens produced his famous 
text, ‘The American Practical Naviga- 
tor,"’ sull revised and published today by 
the government under Bowditch’s name. In 
his own time, Bowditch won the gratitude 
of ship owners and captains in his native 
Salem, Mass., who eulogized him as their 
“guide over the pathless ocean.'* He also 
garnered wealth, fame, membership in 11 
leading scientific societies of six nations 
and two honorary degrees from Harvard. 

Stephen D. Thomas, a 36-year-old phi- 
losopher-sailor who studied and sought the 
respect accorded a navigator in different 
societies, says it is only happenstance that 
he has settled in Bowditch'’s Salem. Mr. 
Thomas is the author of “The Last Naviga- 
tor.” recently reissued in paperback by 


Drugmarine...An empty, 
towed 21-foot unmanned sub- 


marine was discovered by surf- 
ers off the coast of Boca Raton, 
Florida and recovered by salvager 
David Kellerman, reported As- 
There were no 
portholes and no _ lifesupport 
system on board, leading to the 
conclusion the vessel was de- 
signed to smuggle contraband 
materials. The craft was empty 
when recovered and may have 
been lost in a no-payload test. 
Boat experts suspect the craft 


sociated Press. 


it through water at 


Navigation Less Celestial? 


Ballantine Books. 

Fascinated by tales of Polynesians who 

weaned of mes wt ene 

’ Ts or instruments. Mr. 

Lost a eee to learn their art. He 

Caroline island of Satawa! 

'o apprentice himself to a palu, or master 
navigator, one Piailug 

There Piailug taught him paafu, the 
compass based on the rising and setting of 
Slars. Mr. Thomas learned to “read” the 
current in ripples raised by even the small- 
esi zephyr. He memorized the time and 
Place in a voyage for sighting the birds 
that fly out from islands. He learned about 
epar, birds and fish placed by the gods at 
fixed positions in the ocean to guide navi- 
gators “only when we are lost.” 

Anthropologists believe Piailug’s ances- 
tors had this all worked out well before 
Eratosthenes. \ 

In Micronesia. the chiefs inherit their 
power. The palu, like Bowditch, attains the 
wealth and respect that come with his call- 
ing by years of hard study. On land, the 
chiefs rule. But in a canoe, the palu com- 
mands, “The knowledge of navigation,” 
Piailug told Mr. Thomas, “brings flerce- 
ness, strength and wisdom. ... A paluisa 
man.” 

Withal, Piailug bore a sorrow. Western 
technology was coming to his islands. The 
young no longer learned navigation. They 
left for high school on Ulithi. They re- 
turned rowdy, rootless, unsocialized, disin- 
clined to work or heed their elders. Piailug 
feared he was “the last navigator.” His 
skill would be lost. The culture that had 
passed it between generations for millen- 
nia would die, too. 

As prosperity continues to launch sail- 
boats, there are doubtless more celestial 
navigators today than ever in history. And 
however assiduously they cultivate their 
mystery, it has never been more access- 


——— 
THE TWO-PERSON SUBMARINE. Offered cxctusively 


UnsdeeWater to depths up to 6) feet is trolaz-emhp, cee poees 
ee Pee ie ere com- 
Pression ester resin, 
Ee row on rc open 
passenger com; 
The air supply provided by an 80-cubic-foot capacity scubs tank 
(included) connected to a cabin 


and it keeps the driver 


trom the chest up in its air-filled hull. 


tor and two second-stage 


ible. Sighting with a sextant, the navigator 

Measures the angle of a heavenly body 

above the sea horizon and times the instant 

of sighting to the second. An almanac tells 

him the geographic position on the Earth's 

surface that was directly beneath the body 

Sighted al the instant timed. A set of log 
tables (more likely a programmed calcula- 
lor now) contains the trigonometry to work 
oul Une compass bearing and distance to 
the body's geographic position. Plot three 
Such sights and you have a fix. Yes, that’s 
oversimplified, but not all thal much. The- 
oretical accuracy, in perfect conditions, is 
within 200 yards. Most navigators would 
accept a mile error quite happily. 

Mystery, magic, science, art. Here is 
the knowledge that frees man from the 
land. He looks up to points of ight that 
have been beaming earthward since before 
the first navigator. At one with the cosmos, 
he fixes his position. He finds his way. He 
reaches his goal. 

The skill remains in taking the sight, es- 
pecially from a small boat buffeted by 
wind and sea. Even with electronic radio 
direction finders, Loran and satellite sys- 
tems, no prudent seaman, lacking Pial- 
lug’s ‘‘talk of seas,” would set forth with- 
out his sextant, watch, almanac and ta- 
bles. Waves and weather have a way of 
quenching the electricity that run the 
black boxes of modern navigation. In the 
end, to this day, we depend on the naviga- 
tor. 

Today, but not tomorrow. The space 
shuttle is flying again and. by 1991, 24 sat- 
ellites forming the basis of the Global Posi- 
tioning System (GPS) will be in place. The 
“Magellan GPS Nav 1000” in my brochure 
needn't use ship's power. It is self-con- 
tained. battery-operated, waterproof, ad- 
vertised to be accurate within 20 meters. 
At $3,000 today, it may soon cost a few 
hundred dollars. Soldiers and hikers will 
toss such things in their packs along with 
their flashlights. A sailor will buy three 

and a dozen extra batteries, sealed in wa- 
ter-tight plastic, for the price of a good 
sextant. It's folly to depend on one black 
box at sea. But three, all waterproof, won't 
strain prudence. I wouldn't rely on it, but 
others reasonably will. 

As technology strips away another art, 
you needn’t travel to the Western Pacific 
to see The Last Navigator. You will find 
him for awhile in ships and boats. or spin- 
ning yarns in a dockside bar. Then he will 
vanish. A palu will no longer be a man, 
just a gadget. 

Unless . . . unless that damned gadget 
doesn’t work. 


was built to be towed behind a Pcteod ew cust Man con =o 
powerboat, submerging by um- 1 arena eS Pando cat ot Na pechoal srs 


bilical control in the event the 
Coast Guard approached. The 
crafthad four buoyancy airtanks, + 
two on each side, covered by 
metal grid walkways. A fixed faeed eich om 
vertical stabilizer 5 feet high and | ‘he Sea 
a 7 foot fixed horizontal stabi- x ie ee 
lizer was placed at the rear. ; it AHO OS Se 
Another salvager placed the aa i('= 


MA. ON 


Valu Of ile sul ai 2U,UUU. 


Weight: 980 pounds. 

‘ain .««§18,000.00 Postpaid and Unconditionally Guaranteed 
Three-Person Submarine. Same as above, except with additonal 
cabin area and all equipment needed for a third i 
1416 .... .00 Postpaid and U Guaranteed 


Miller recalls with awe the mo- 
L rane he first saw the infrared image of 
the two cyclones. The picture, taken by a 
Japanese weather satellite, revealed two 
giant Pacific storms in temporary but ex- 
act alignment on opposite sides of the 
equator. That conjunction generated a 
massive burst of westerly winds across 
thousands of miles of the equatorial ocean, 
pushing a surge of warm water eastward. 
Miller, a Government oceanographer, 
abruptly realized he was looking at a mys- 


(Peleg dao St ne! mh ee as 
ae a7 Yt 2}. Shicd Ee 


L. Vertical sonar from shi 

produces a low-resolution, 

general view of the ocean floor 
ocean floor 


terious natural engine that drives El Nino, 
the unruly fluctuation of weather that pe- 
riodically afflicts places as widespread as 
South America. Asia, Alaska and Africa. 

The satellite data, published in a scien- 
tific journal earlier this year, are only the 
latest evidence of how remote sensing—the 
examination of distant or concealed objects 
by sound waves, electronic signals or other 
means—has dramatically changed the 
study of the oceans. Scientists are now able 
to see things that they could only grope at 
before. This is made possible not only by a 
satellite's panoramic perspective but also 
by new sonar techniques that peer through 
waters that are miles deep. Oceanogra- 
phers who once devoted years to analyzing 
information from infrequent research trips 
are deluged with data that are yielding the 
secrets of earth’s last frontier. 

Most recent breakthroughs in remote 
sensing came from satellites launched in 
the late 1970s. NASA's Seasat 1, Tiros N 
and Nimbus 7 satellites took indirect 
measurements of ocean conditions, such 
as surface wind speed and direction, by 


68 


2. Towed side-scan sonar can 
then be used to create high 
resolution images of the 


i Vast Frontier 
Windows ona a me 


Remote-sensing devices aré revolutionizing 


gathering data on ra 
waves. At first, scien : 
their data for errors introduced by every 


diation scattered by 
tists had to correct 


ivity to changes In 


hing sunspot act 
: ha at upper atmosphere. 


the ozone levels of the 
“Tt wasn’t just gett73 bigger Saree 
better instruments, better physics or ‘5 - 
ter computer languages,” says Robert wy 
ans, a physicist at the University of | - 
ami’s Remote Sensing Laboratory. We 
eeded all of those.” 
Evans and his colleagues have been 


trared 
sensors, radar altimeters and 
scatterometers to study the 
oceans from space 


studying water color and temperature 
since 1980. Their aim is to develop the 
first global picture of oceanic photosyn- 
thesis, the process by which algae and mi- 
croscopic plant life use light to convert 
water and carbon dioxide into nutrients. 
Ultimately, they would like to learn how 
the oceans will influence the global warm- 
ing trend, known as the greenhouse effect, 
and how they will be influenced by it. 
Today satellite pictures of chloro- 
phyll a, the best indicator of photosyn- 
thesis, are as reliable as readings taken 
directly from the water. Evans and 
NASA will soon begin releasing the glob- 
al images to eager colleagues. “If we are 
to ask society to make trillion-dollar de- 
cisions, such as switching from coal to 
natural gas in order to reverse the 
greenhouse effect, we have to validate 
the models on which those decisions are 
based,” says Stephen Schneider of the 
National Center for Atmospheric Re- 
search in Boulder. “The primary pro- 
ductivity of the oceans is an essential 
component of any such model.” 


sensing instruments on ships + 
5 have been used for years by | 
gists. geologists and 
bmerged ob- 
scientists have used infra- 
‘ta. combined with on-site 
xamine the dynamics of 
derwater storms spun off by the 
hus UU stems. called warm- 
remain intact for 
s much as 60 miles in diameter 
e slowly circulating 
and 3,000 ft. deep, a uivalent to the ca- 
jumns store energy 4 d 
Tae fa major nuclear power plant ao 
pacity 0 etortialt role in ocean life. " 
Play 21985 Donald Olson of Miami's 
; ith Richard Backus, a ma- 
nsing lab, wit 
pares ‘ Woods Hole Oceano- 
rine biologist at the ’ ie BEE, 
graphic Institution in Massachusetts, | 
about examining how one warm-core ee 
off the Atlantic Coast of the US. affect 
fish. They discovered that the population 
of small lantern fish on the outer bound- L 
ary increased 100 times during 4 50-day 
period as the circulation drove the fish to 
the edge of the ring. This has led other 
scientists to speculate that warm-core 
rings could be used as huge aquaculture 
systems, in which food fish are seeded ear- 
ly in the ring’s life and harvested later. 

When researchers want to peer be- 

neath the surface of the oceans, they run 
into what one scientist called a “conspira- 
cy of physics.” Water tends to scatter light 
and sound waves, limiting scientists to 
either a fuzzy or restricted view of the 
ocean’s depths. At Woods Hole, Physicist 
Ken Stewart overcame the problem this 
year with a computer program that inte- 
grates several sonar readings into a sharp 
composite image. For instance, readings 
from a towed sonar system that provides 
high-resolution detail about ocean-floor 
contours can be merged with data from a 
shipboard sonar system that views the 
same territory from above. The result isa | 
vivid, three-dimensional view of the | 
ocean bottom. “It's a real watershed,” | 
says Daniel Fornan of Columbia Univer- | 
sity’s Lamont-Doherty Geological Obser- 

vatory, near New York City. “Instead of 
analyzing data and getting a picture 

months after a cruise, if we see something 

interesting, we can go down and dredge 
on the spot.” 

Perhaps the biggest dividend of re- 
mote-sensing technology, though. is that 
it has changed the way ocean scientists 
pursue their work Otis Brown. head of 
Miami's sensing lab. likens earlier ocean- 
ographers to “natural philosophers in the 
early 19th century, who had to build theo- 
ries based on jottings in notebooks.” Now 
scientists like Laury Miller have pictures 
that give shape to their abstractions. Says 
Mathematician Mark Cane of Lamont- 
Doherty: “The great scientists have 
a vision into which they fit the part 
while the rest feel their way finns 
Now all ocean scientists have the vision 


as well.” —By E, ie ae 
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DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 


MAY, 1989 


Vol. XXIV, No. 2, Published by the Deep Submersible Pilots Ass'n 
eet YY NE Veep Submersible Pilots ASS‘n | 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions to this Newslatter may 


be addressed to: 
Robert K. R. Worthington or Donald E. Saner 


President & Editor, DSPA Sec'y/Treasurer, DSPA 
S005 sCuriie St, 9182 Newmont Dr. 

Bane Dierzoss CA: 92422 San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Ave. 

San Diego, CA 92117 

(619)275-0294 


EDITORIAL NOTES & COMMENTS 


DSPA Member LCdr Al Cerveny USN (Ret) made the final dav Gy. 70N1.3.0 
May, 1989, reportedly due to a cerebral aneurism in his sleep. 
Prior to his retirement, Al was O-in-C of DSRV AVALON. His loss 

is indeed a sad one. DSPA was well represented at the memorial ser- 
vice at the Fort Rosecrans National Cemetery, wherein Al's gallant 
wife, Fern, delivered a memorable salute to Al. 


Intervention '89, primarily a conference and exposition on ROV's, 
but also including manned submersibles and divers,was held in San 
Diego 14-16 March 1989. DSPA's Worthington and Forman participated 
as members of the Conference Committee. Chalk up another success 
for Bob Wernli and his ROV Committee. 


Intervention '90 will be held 25-27 June 1990 at Vancouver, British 
Columbia, Canada. 


a symposium on unmanned vehicle Systems, will be held in 


AUVS-89 
ee Ee fe 2 
Washainetonis DiCe+,. 1 i-O! July...«Air and ground robotic systems are 
the main field of interest, but one session on “Internatdonale Sea 


Systems and Technology" is programmed. 


_ DEEPLINE AG PANORAMIC SUBMARINE SUBMARINES has submitted a change 
of address. Please see the last page of this Newsletter. 


es 


eae dation to sessions on Manned Sl aca aia yenicles: 

Submersibles, and Power Sources; Oaths st to the mem 

sessions will include subjects of intere gee Pale 
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Submersible Pilot's Log The AODC version, BALLS 

arranged volume for maintaining a BUaU Le ews t deal 

bureaucratic requirements but, it seems to me, 
ble for remarks. 


of space that should be availa jiea 
two hundred 6" x 8" Dive Record pages Prove num Depth of Dive", 


(1) 25% of each page is used to record "Maxim ; j 
"Time Hatch Closed",Time Hatch Open", and uate naan Used" uses 
(2) The heading "Work Description, Equipment and 10 
1/4 of the two lines provided for such entries. =*% 

(3) "Any Illness or Injury" uses 1/5 of the two lines” 
(4) "Any Other Remarks" allows the remainder of two li 
entry of observations, data, materiel problems, names 
observers, etc. 

(5) "Date of Dive" takes one full line. ; : 
(6) Name and address of contractor uses three full lines, while 
"Ditve LOcation" is given 1/2 line. 

(7) "Function During Dive" (your guess is probably better than 
mine!) gets one line. 

(8) "Pilot's Signature (apropos of 


from the top. 
All in all, this could have been an excellent logbook if the "Record 


of Dive" page entry headings had been economically Laid@out, .cien= 
inating superfluous words and wasted space ((example: "Type of Sub- 
mersible; Maker, Model, Unit Number" (3 lines) should be "Submer- 
sible" (1 line)). A couple of headings should be scratched and a 
couple added. The end result would leave at least the bottom third 


bers O 


provided. 
nes for 
of crew and 


nothing) -one line, 1/4 page 


of the page for "Remarks". It really looks like a printer was given 

a list of items to be included and he simply made a neat arrangement 
of them. It appears that a DSPA Pilot's Log, originally proposed as 
a less expensive personal, rather than official log, might well fol- 

low the AODC model, improved so that it would more nearly satisfy 


i 


DSPA Monthly Lunch Meetings were held in San Diego as follows: 


March 16, 1989--18 Members and 18 guests were present at this spe- 
cial meeting held in conjunction with INTERVENTION '89 at the Town 
& Country Convention Center. After lunch, a discussion was held 
on the subject of mutual assistance in the event of a "submersible 
down" situation. in the absence of the progenitor of the proposed 
program, RAdm Brad Mooney, other anticipated contributors to the 
discussion, such as the Superintendent of Salvage for the US Navy 
and a US Coast Guard officer, also stayed away. Thus, the results 
were less than expected, despite a spirited, but fragmented give 
and take among those concerned parties present. Finally, it was 
agreed that volunteers Lt. George Rey of CNO Op 31 and Tim Askew 
of Harbor Branch would get the wheels turning to determine what is 
now in existence or in progress by the US Coast Guard and what 
can be done to formalize the process, particularly with regard to 
communications and advance planning for mutual support. 


April 20, 1989--12 Members and 13 guests present. The speaker, Joe 
Hughes, consultant to Honeywell Marine Systems, San Diego, presented 
a fascinating description of the "MARITALIA" submersibles. Their 
compact-closed-cycle diesel (CCCD) engines use pressurized oxygen 
and diesel oil to obtain a highly efficient and clean combustion 
with minimal waste products, long endurance, and no bubble trail in 
the water. The "toroidal hull", built up of a series of toroidal 
rings welded together with longitudinal stiffeners and filler rings, 
provides great strength and ideal storage volume inside the toroids 
for the pressurized oxygen. The Italian developers have devised an 
efficient system for very precise fabricationof the toroidal struc- 


tural elements. 


1989--8 Members and 6 guests present. Will Forman was sched- 


May 18 
ASI ee et SEAL 
uled to discuss his entry in the June '89 "First Annual Submarine 


Race" but was absent due the need to work on his "Submarine race- 
boat. Pinch hitter Andy Rechnitzer rose to the occasion and told us 
about his just completed scuba diving visit to Truk and Palau. He 
briefly described the historical events which resulted in the lit- 
tering of the Truk lagoon with the scores of wrecks that make diving 
there so fascinating. He showed a video tape of earlier diving 
around the wrecks, in lieu of his own camera work which had not yet 


been processed for viewing. 


NEWS FROM MEMBERS 


Pat Smale---Atlantic Defence Industries (3/13/89) 
"T just received the February DSPA Newsletter and found i t quite 


enjoyable.-It sounds as if the DSPA Logbook is still in question. 
I still believe it would be a worthwhile project and feel that 
tying up the majority of th Association's funds is justifiable. 
However, perhaps a special request for funds could be asked of the 
membership, or even a small increase in the next dues could help 
offset a few of the dollars needed for the project.-Situation here 
is the same, I.e., Subnotes part-time and the Q.A. job full-time, 
and still hoping to get back in subs this year." 
(5/22/89) "Sorry about the lack of clippings and news items for 
the Newsletter for the last year or so. Between a local move and 


Soe 


, unfortunately 
ce Endusu52¢e? te eSuldehave ’ 


; i ic Defen 
w job (still Q.A. at Atlantic apa M eae 
ae Bhagetine of my time has not PE eee a ane ene I enclose a ra 
to change a . upcomin 
been. However, I hope barest fore an Be ee 


f clippings which might prove of some in pou 
i iP Ave but I will try to submit a 6 4 ree Atlantic 


issue. A small start, ; ; 
a monthly basis from now on.-Yes, I am still oe from Ass't 
Defense IndustriesLtd., in the Q.A. Department ag that good sub 
pector to full Inspector, but I'm still looking 1° Anderdoiia the 
contract. DEEP LINE looks promising, but they are rinave (@ontad= 
standard delays in certification and in setting UP. | and we are 
ence in this one. Still keeping busy with "Subnotes ee aia ine 
getting even busier with planned Manned Submers4 ot eipadteuve 
Guide that we are working on. It will be divided into Lak are 
sections, i.e.: Sub. Manufacturers, Sub. Operators, eon sea i 
nology Manufacturers and Related Organizations. Tt, awe WaE Got 
similar format to the "ROV Review 1988".-I have enclosed a : Bee 
the letter and data sheet for you to use if you would like O- x 
The initial mailing has Jus 


DSPA listed under subsection three. if the 
been sent out from the editorial office, but I wasn't sure 1 


DSPA was on that particular list or not; so, if you receive tare 
forms, just discard or pass on the duplicate. Will write again 
next month." 


Terry Kerby---Hawaii Undersea Research Lab (5/4/89) 
"Here is an update on HURL's activities.-We have had only one day 


diving since we recovered the lost Superphantom ROV back in January. 
PISCES V has been in the shop undergoing refit since early February. 
We have had a steady program of dives for two years now, and this 
is the first opportunity to get PISCRS V apart for maintenance and 
alterations. We are changing the configuration of the foam and 
fairing which will give her a slightly different look.-MAKALII is 
Still in temporary storage, and there are no dives scheduled for 
her this year.-PISCES V dives will begin in September. Some test 
dives are scheduled for the end of August.-Our September dives will 
., be on the submarine volcano Loihi off the Big Island of Hawaii. In 
_ October, we are scheduled to conduct diving operations to inspect 
and survey a 4-mile section of test power cable that will be laid 
_ in test segments across the Alenuihaha Channel from the Big Island 
to Maui. The cable will be laid down in depths up to 6300 ft. by 
_. the French cable laying ship FLEXSERVICE III. After each section 
of the route has been inspected by PISCES V, the test cable will be 
_ recovered, then laid in the next area. There will be approximately 
_ 12 lays to cover the distance between the two islands. 
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INTERNATIONAL NEWS ABOUT THE UNDERSEA WORLD 
May 12, 1989 


To: Manned Submersible/Submarine Technology Manufacturers and Related Firms and Organizations 
Fm: Editor, Guide to Manned Submersibles & Submarines, 1990-91 
Subj: Request for Information 


1. Guide to Manned Submersibles & Submarines will be published in January 1990. It will be the first edition 
sourcebook/directory focused on the ever changing Manned Submersible/Submarine industry. 


indicated on reply. 


3. Deadline: Your input must be received by October 15, 1989 to be included in the publication. This is a free 
listing opportunity so please take advantage of it. The guide will have a shelf life of two or more years and will be 
consulted by thousands of decision-makers, buyers, researchers and so forth. 


4. LIMIT. You may submit information on 3 specific products. Please note that photo for each product may not 
be run due to space limitations. If you desire more than 3 products to be listed, please include $50 for each extra 
product over the 3 allowed free. Payment must be in U.S. dollars, drawn on U.S. Bank and made payable to Windate 


Enterprises, Inc. 


5. Increase your exposure with an advertisement in the Guide to Manned Submersibles & Submarines, Advertis- 
ing rates and materials specifications are included on the reverse side of this letter. Space reservations must be made 


by November 15, 1989. 


5. To receive your free listing, fill out and send the enclosed data sheet to the address on the form by October 


15, 1989. 


Your cooperation with this worthwhile task will help us to present useful information about your products and 
services. As always, we appreciate your efforts and look forward to receiving your input. 


Sincerely, 
Ve Wn ¢ 
Cheer 


Deam W. Given Patrick Smale 
Publisher Special Projects Editor 


P.O. Box 368 © Spring Valley, California 92077 
Tel: (619) 660-0402 * Fax: (619) 660-0408 © Tlx: 530111 
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5 Development Corp. 
West 6th Avenue 

i. British Columbia 
Canada V5Y 1K3 


1367 

Tel: (604) 875-13 
Fax: (604) 875-0833 
TIx: 04-352848 VCR 


Sub Aquatic 


Vancouver 


Mr. Robert K.R. Worthington 

Deep Submersible Pilot's Association 
c/o 3005 Currie Street, 

San Diego, California, USA 

92122 


Dear Mr. Worthington . 
on newsletter. As 


I am writing to you with regards to the Deep Submersible pilot's Associati 

you are no doubt aware, Sub Aquatics Development Corp. is the designer, manufacturer an 
operator of the Atlantis Class of Manned Submersibles used in the tourist / sightseeing 
industry. 

s in such places as Grand Cayman Island, 


At present we have five operational submersible 1 
Hawaii and in Guam, and we will have an 


Barbados, St. Thomas, US Virgin Islands, Kona, 
additional 2 more locations by the end of this year. 


Our main problem in this industry is locating qualified people to operate and maintain these 
vehicles, and I was hoping that I could take advantage of the newsletter that you publish and 


send out to the submersible operations community. 


Sub Aquatics has begun the development of a training program that we hope will help to 
alleviate some of the difficulty in getting qualified staff in the future but as with any training 
program it takes time to put a really good program together and to train the instructors to 
present such training to people that have never seen a submersible before. 


‘Unfortunately this training program will undoubtedly take a lot longer to develop than we 
presently have to select operations crews for the two vehicles we presently have under 
construction, and I thought that perhaps running an advertisement in your newsletter would be 

the quickest way to alert anybody in the community that we are looking for people to help us : 


here with our Atlantis submersible operations. 


‘next issue of DSPA' n 


; PNET stad : 
or need more information tt 
by phone or fax (see numbers abov 
M a T Pp eee ee 


Sub Aquatics Development Corp. 


191 West 6th Avenue 
Vancouver, British Columbia 
Canada V5Y 1K3 


Tel: (604) 875-1367 
Fax: (604) 675-0833 
Tix: 04-352848 VCR 


' March 27, 1989 
Mrs. Irene Fager and Mr. Charles Simpson 
One Half Fathom 
4004 Bay to Bay Boulevard, 
Tampa, Mlorida. USA 
33609 
Dear Irene and Charies, 


Just a few lines to keep you and your readers up to date. As I am unsure as to who's tum 
(Irene or Charies) it is t0 write/edit the next issue of the F ; A 
letter to both of you. 


First of all, we have just successfully completed the drop test (hull pressure test) on the TS-7 
Hull in Everett, Washington last Friday. and that bull is now in the paint sich. for the next 
three weeks and then we will proceed with the assembly of the Auantis 7. We will be doing the 
assembly of the TS-7 in the Port of Tacoma, (Washington State) this time as the space that we 
previously leased in Everett was unavailable to us for the TS-7 build. 


Please note that the Launch of TS-7 should be somewhere around the end of June 1989. 1 will 
fry t0 let you know a more precise dare a lime later on. 
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The Atlantis 7 location in Oahu is coming along well. We have had a group of people over 
there for the last few month's organizing all of the permits that are needed, for the operation of 
the submersible and for the placement of artificial reef structures in the dive site area. We are 
very excited about the work that we have been doing in conjunction with the University of 
Hawaii, and the US Corp of Army Engineers in the area of artificial reef construction, and we 
have confidence that this work will result in the return of living reefs once again in the Oahu 
area. Our own work at the site locations that we presently operate in, with regards to fish 
feeding programs have resulted in the return of large fish populations to the natural reefs in 
these areas. This of course is of great benefit w the ecology as well as making Adantis 
Submarine Tours a fantastic experience. 


On another note, the TS-6 hull is nearing completion here in the Vancouver area, and we 
should be starting the drop test and subsequent assembly on it soon. In addition to this we 
are now going out for quotations from vanous hull fabricators in and the USA for price 
and delivery quotes for the TS-8 and TS-9 hulls. 


The Atlantis 2 in Barbados and the Atlantis 4 in Kona , Hawaii will both be going into refit 
within the next month or so and your readers may not receive any covers for these two boats 
for about 2 to 3 weeks. Atlantis I in the Caymans will be going into refit on September 1 /89. 
and we are still working out the schedule for the rest of the boats, and we will try and let you 
know in advance 80 your readers will know who is operational and who is not 


There was an interesting video cli of the Atlantis 1's third year anniversary shown receatly, (1 
don't know if it was on the television in the Florida or Texas area) of the celebration of the 
third year of operation of the Adantis 1 submersible in the Cayman Islands, We had the honor 
of having Walter Cunningham (A: lo 7 Commander) participate in the three year anniversary 
of operations, in the Caymans. Mr. Cunningham pilot'd the TS-1 and was certified as an 
honorary Atlantis Pilot. And J also saw a program on the Nashville TV network with the 
Gatlin Brothers, so I guess we are starting to make a name for ourselves within the tourist 


On the gossip side of thin , have you beard that the “Looking Glass Submarine” in St 
Thomas baevapnaenely Ane out of business, and so bas the company that made the 
submersible (Fluid Energy), Our crew in St. Thomas reports that the local sheriff has seized the 
submarine and boats there. I have also heard through the grapevine here in Vancouver 
that Hyco Technologies has taken a turn for the worse and may also be going out of the 
business if it hasn't already. The Nautilus group that was going coset api shoe ne ae 
Branch Foundation facility , was appareatly tied in with the Fluid Energy leople and as a result 
Of the failure of Fluid Energy, it appears as if that company (Nautilus) is no longer a player. 


AI Trice (ex Hyco Founder) used to say about the submersible business “IF it was easy , then 
everybody would be doing it". | would seem that a lot of people arc learning this the hard way. 


As you can tell from the ambitious build schedule I have outlined above we are going to be 
. peeding a lot of operations crews in the next while to operate and maintain the new Adantis 
subs that are presently under construction, and those that will soon be under construction. We 
are now actively recruiting technicians/pilots for all of our site locations. As the One Half 
Fathom Newsletter is considered a staple within the realm of submersible operations people, I 
was wondering if you would do us a favour and include the attached advertisement in your 
issue of the One Half Fathom newsletter. We would of course be more than happy to reimburse 


you for any expense incurred. (Please let me know) 


Well I guess that is all the news from here for now, but I will keep you posted on any new 
ts up bere. 


Best Regards, 


Tom Robens 


Attantis 


SUBMARINE 


The worlds leading operator of Tourist submersibles has 


immediate requirements for Electronics Techniclans for 


our operations, inthe Caribbean, South Pacific,.and around 
the world. Most of these opportunities are in vacation 
destinations outside continental North America. 


The company offers an opportunity to grow as the business 
expands, and offers operational training, and a competitive 
salary and benefits package. 


All applicants must have the following technical quall- 
fications : 


Currently hold a valid graduation certificate from a recog: 
nized Technical or Vocational Institute (Electronics major). 


Minimum 5 years “Hands On” experience with D.C. power 
and control techniques including the following : 


Experience with D.C. Brushless motor and controller tech- 
nology, preferred 


Experience with Marine Electronic equipment . 


In addition to the technical qualifications, the following are 
desirable: 


Ability to pass a standard diving industry medical examina- 
tion 


Scuba diving experience preferred 


Interested persons should submit resumes detailing tech- 
nical qualifications , work experience and references to : 


Sub Aquatics Development Corp. 
191 West 6th Avenue, 
Vancouver, B.C., Canada 
V5Y 1K3 


Attn: Mr Tom Roberts 


Regulated Naming of Undersea Features Encouraged 

“The anarchy that presently prevails in the naming of 
undersea features would not be permitted in [other scien- 
tific] fields.” Thus Sir Anthony Laughton expressed the 
concerns of the Intergovernmental Oceanographic Com- 
mission (IOC) and the International Hydrographic Organi- 
zation (1HQO). He is chairman of the Joint [|OC-IHO Guid- 
ing Committee for the General Bathymetric Chart of the 
Oceans (GEBCO). Last year he launched a campaign to 
encourage scientists and explorers to take advantage of 
established procedures in naming undersea features. 

Copies of the ]HO-IOC publication “Standardization of 
Undersea Feature Names” can be obtained free of charge 
from the International Hydrographic Bureau, B.P. 445, 
MC98011 Monaco Cedex. Versions available are English/ 
French, English/ Russian, English/Spanish, English/ Japa- 
nese, English/ Chinese, and English/ German. L.B. 


Microsubmersibles: Putting More 


Scientists in Deep Water 


Unlike Tethered Atmospheric Diving Systems, A _ vi 
Breed of Autonomous, One-Person Submersibles Of, Ta 
A New Freedom for Underwater Research & Exploratio 


By Dr. Sylvia A. Karle 
Executive Vice President 
Deep Ocean Engineering, Inc. 


T ethered microsubmersibles, such 
as Mantis and its predecessor 
tethered one-man atmospheric diving 
systems (ADS), have enjoyed a suc- 
cessful track record, Nearly 70 such 
systems have been produced and oper- 
ated in the past decade alone—in- 
cluding 15 JIMs, 18 WASPS, 30 
Mantis submersibles, two Spiders, 
and two Wranglers. All of these Sys- 
tems are autonomous in terms of life 
Support and auxiliary power, but all 
typically rely on a tether for launch 
and recovery as well as for primary 
power and communications. 

Complete autonomy is normal for 
large manned submersibles; it is large- 
ly atypical of ADSs and what we 
have defined as microsubmersibles 
and for the ubiquitous remotely oper- 
ated vehicles (ROV). 

Butall that changed with the design 
and introduction of the autonomous 
one-person microsubmersible Deep 
Rover—and the subsequent design 
of a sister ship Deep Flight—for 
undersea research, exploration, and 
a host of other applications in ocean 
depths to 1000 meters (1500 meters 
for Deep Flight). 

The following account describes 
these systems, gives their design ra- 
tionale, provides information on the 
two year track record for Deep Rover, 
and suggests future trends in au- 
tonomous microsubmersible develop- 
ment and applications. 

High costs of operating the con- 
ventional and familiar—and large— 
three- to six-man submersibles, cou- 
pled with increasing competition from 
various recently developed ROVs, 
has resulted in the rapid decline in 
use of manned submersibles by the 
__ offshore petroleum industry. The same 

high costs have tended to limit appli- 
cation of such systems for research 
and exploration. 


Deep Rover was designed to incor- 
porate those desirable features of 
large submersibles—including auto- 
nomous operation and increased range 
and depth capability—in a small trans- 
portable system that, like an ADS, 
could be piloted by diverse operators 
with relatively little training at a cost 
significantly lower than that required 
for larger, more complex systems. 

Several factors were also addressed 
to reduce operational costs while 
maintaining performance. 

Designer Graham Hawkes—who 
is also credited with creating the 
WASP, Mantis, and several ROVs— 
set out to produce a submersible ‘“‘so 
simple even a scientist can operate 
it.” His intent was to address the con- 
cern often expressed by researchers 
about the importance of being able to 
concentrate on the work or observa- 
tions at hand rather than on the prob- 
lems associated with operating and 
managing a submersible. 

Success in achieving this goal can 
be measured in part by the time 
required to master basic operational 
procedures—about 30 minutes. Slight 
forward motion on the arm rest en- 
Gages appropriate thrusters and the 
sub moves forward; reverse is trig- 
gered by leaning back. Such move- 
ments soon become instinctive and 
most of the pilot’s attention can 
therefore be concentrated on the work 
he is there to do. 

The effect is comparable in some 
ways to scuba diving in terms of 
spontaneity of action, dexterity, and 
maneuverability—but without the bur- 
den of decompression nor with the 
complexities involved with piloting 
conventional small submersibles. 


Some Subtle Possibilities 

The advantages of making it pos- 
sible for a scientist or anyone other 
ope 


av 


than a “dedicated” pilot to operate a 
submersible at first may seem subtle, 
but there is a significant difference. 
Spontaneity of control is taken for 
granted by astronauts with moon- 
walking or space-walking suits and 
by divers. But it is not often consi- 
dered in autonomous submersible 
designs. Deep Rover's man/ machine 
interfacing relates directly toher ADS 
heritage, where the concept of the 
vehicle behaving as an extension of 
the operator to perform work is fun- 
damental to the commercial success 
of the system. 

A further indication of the ease 
with which Deep Rover is operated is 
the number of people who have taken 
her controls. As of October 1986, 
Can-Dive Services Ltd. (Deep Rov- 
er ’s owners and operators) had logged 
165 working dives involving 80 dif- 
ferent operators. An additional 100+ 
short, shallow dives have been made 
by individuals ranging from Hawkes’ 
son and daughter (at ages 13 and 14) 
to a retired British admiral. 

Ten scientists are among the 16 
Operators who have piloted Deep 
Rover to depths greater than 300 
meters. 

After sea trials in Halifax, Nova 
Scotia, Deep Rover was employed by 
the National Oceanic & Atmospheric 


Administration as a back-up vehicle 
for Makalit Operations in the Ha- 
wailian Islands. Although on a two- 
year contract subsequently with Petro 
Canada, Deep Rover has not yet 
been used for oil rig work. 

The first research applications took 
place in Monterey Canyon, offshore 


_ California during August and Sep- 


tember, 1985, with support from the 
National Science Foundation (NSF). 
Dr. Bruce Robison, marine Zoologist 
from the University of California at 
Santa Barbara, organized the Project 


involving four other scientists who 
routinely dived Deep Rover to 610 
meters from the R/ V Wecoma. 

In Deep Rover they were able to 
hover midwater, then gently approach 
small organisms for filming and cap- 
ture using special systems adapted 
from those used onthe Johnson-Sea- 
Link submersibles, as well as a low 
pressure “slurp-gun” for gathering 
delicate animals. 

During 30 days, scientists piloted 
Deep Rover for 51 dives averaging 
four hours per dive, resulting in hun- 
dreds of valuable new observations 
concerning bioluminesence, behavior 
of fish and invertebrates, and the 
abundance and distribution of sea 
life associated with the canyon. 

Concurrently, more than 60 hours 

of underwater video film of midwater 
life was recorded by the scientist- 
pilots both for scientific documenta- 
tion/analysis and for use by Sea Stu- 
dios, Inc., and the British Broadcast- 
ing Company (BBC) for the produc- 
tion of documentary films about the 
sea. (One program concerning the 
Monterey dives aired in Europe last 
June.) 

In November 1985, Deep Rover 

returned to California from its home 
base in Vancouver, B. C.. fora series 
of training and research dives to 900 
meters near San Diego. Dr. William 
Evans, the director of Hubbs Marine 
Research Institute (HMRI). (now 
head of NOAA’s National Marine 
Fisheries Service), and the author co- 
directed operations under the auspi- 
ces of HMRI. Grants from the Year 
of the Ocean Foundation, Rolex 
U.S.A., Discover Magazine and sev- 
eral private contributors supported 
the ten-day project conducted from 
the R/V Egabrag III offshore from 
San Clemente Island and the Coro- 
nado Escarpment. 


Diving to 900 Meters— Alone 

Thirteen people trained in Deep 
Rover using the Scripps Institution 
of Oceanography vessel, R/V Orb 
and the R/V Egabrag II] as support 
ships. Four record-making dives to 
915 meters were made. The first, 
made by Graham Hawkes, extended 
the solo descent depth record into the 
sea by more than 300 meters. 


While Deep Rover was at depth 
during a 900-meter dive by the author, 
a conventional midwater trawl was 
deployed froma HMRI research ves- 
sel to compare indirect sampling tech- 
niques with the in situ observations 
from Deep Rover. 

From November 1985 through last 
August, Deep Rover remained in 
Canada and was engaged in various 
commercial operations, including 
pipeline inspection, salvage, and sev- 
eral film projects. It was mobilized in 
late August for transport to the Ba- 
hamas for a month of work at the 
Caribbean Marine Research Center 
(CMRC), Lee Stocking Island, using 
CMRC’s research vessel, Undersea 
Hunter. 

During 28 days of operation, there 
were 66 dives including 21 research 
dives. Maximum depth attained was 
915 meters and the longest dive was 
7.5 hours. 

Previous research dives using Deep 
Rover concentrated on midwater ap- 
Plications. In the Bahamas, uses in- 
cluded midwater studies on fish and 
invertebrates by a three-man team 
headed by Dr. Richard Harbison of 
Woods Hole Oceanographic Institu- 
tion, with funding from NSFand the 
BBC. Various benthic applications 
were also made including deployment 
and observation of deep water fish 
traps by Dr. Michael Jordan, Uni- 
versity of North Carolina at Wil- 
mington with funding again from the 
BBC and private supporters. 

Other benthic work involved the 
collection and documentation of plant 
life and benthic animals by the author 
and Robert Wicklund with support 
from the National Geographic Society 
(NGS), NOAA, and private Suppor- 
ters. A National Geographic film 
concerning the operations will air on 
February 22, 1987, and certain aspects 
of the project will be included in the 
BBC production now underway con- 

cerning the geology and natural his- 
tory of the Atlantic Ocean. 

Training dives were made by scien- 
tists and engineers from the Smith- 
sonian Institution, American Museum 
of Natural History, Harbor Branch 
Oceanographic Institution, University 
of Rhode Island, and Woods Hole 
Oceanographic Institution, as well as 
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staff scientists at CMRC and members 
of the staff from Discover Magazine 
and 14 guests from various U.S. 
corporations. 


Rationale for Deep Flight 

Another research microsubmersi- 
ble currently under development is 
Deep Flight, a vehicle intended to 
bridge the gap between towed-array 
Survey systems and site-specific work 
vehicles, such as tethered ROVs and 
most autonomous submersibles, in- 
cluding Deep Rover. Built for rapid 
deployment and autonomous opera- 
tion in depths to 1500 meters, it is a 
relatively far-ranging fast vehicle more 
related to fixed-wing aircraft than to 
the typical dirigible-style submersibles. 

Streamlining and minimal frontal 
area reduce drag and create an effi- 
cient vehicle for covering distances 
for search and survey. The cruising 
speed, 4 knots, is currently regarded 
as the optimum rate of through- 
water advance for sonar systems pres- 
ently in use. Deep Flight has a signif- 
icant advantage over towed search/ 
survey systems in that there can be 
immediate investigation, documen- 
tation, and, if appropriate, sampling 
of targets encountered visually or on 
sonar. 

The vehicle holds advanced navi- 
gation systems, video cameras and 
scanning sonar. Basic retractable 
manipulators are contained within 
each wing. Interchangeable mission 
payload pods for extra batteries, 
beacons, large manipulators, or other 
items are held under the wings. 

The pilot in Deep Flight is Positi- 
oned face-forward, as in Mantis, with 
head and shoulders surrounded by 
clear acrylic. The system is designed 
to have an advanced “fly by wire” 
control system, enabling the pilot to 
set a fixed course controlled by on- 
board computers that provide the 
Stability required for sonar. 

Deep Flight with a moderate pay- 
load weighs approximately 1136 kil- 
oOgrams and is 4.3 meters long. Plat- 
forms for deployment Tange from 
conventional modes described for 
Deep Rover as well as two modes 
that are appropriate only for special 
vehicles such as Deep Flight. One 
involves launch and Tecovery from a 


performer like Deep Rover, she will attain 1500-meter depths at cruise speeds of 4 knots. 


helicopter; the other takes advantage 
of Deep Flight’s ruggedness and 
streamlining for rapid towing behind 
a relatively small, fast vessel. The 
pilot within controls towing depth by 
adjusting the vehicle’s attitude in the 
water while under way. 

Such deployment modes provide 
alternatives not only to large dedi- 
cated surface support ships but also 
to large vessels of opportunity. Opera- 
tion costs can vary widely depending 
on the circumstances, but Deep 
Flights small size and weight, coupled 
with its versatility, mean that cost of 
Operation can be su bstantially 
lowered, even when compared to 
Deep Rover and ADSs. 


Trend to Deeper, Cheaper Systems 

Autonomous microsubmersibles 

such as Deep Rover and Deep Flight 
represent concepts that complement 
ADSs, large submersibles, and te- 
thered and autonomous ROVs for 
access and work in the sea. The 
trends generally are “deeper and 
cheaper.” More attention also will be 
given to auxiliary work systems de- 
signed for specific tasks. 

Operation of more than one sys- 
tem simultaneously was the original 
design goal of Hawkes, particularly 
regarding future ultradeep microsub- 
mersibles. The shape and clam-shell 
construction of Deep Rover antici- 
pate a pressure hull made of trans- 
Parent ceramic, rather than acrylic, 
for access to the ocean’s maximum 
depth. Construction of such vehicles 
will follow the necessary develop- 
ment of appropriate materials and 
seals. 


Cylindrical microsubmersibles, 
such as Deep Flight, cannot with- 
stand pressure as well as spherical 
systems. But when fitted with ceramic 
instead of acrylic pressure hulls, future 
systems may safely operate in 6000- 
meter depths. 

Future Deep Flight vehicles may 
also be operated autonomously using 
artificial intelligence rather than a 
human pilot. Computer control is 
already a feature that makes steady 
position-holding possible, and inter- 
facing with AI is anticipated asa log- 
ical step for certain subsea appli- 
cations. 

The range and duration of auto- 
nomous vehicles at present are limited 
by power. Given reliable, low cost, 
high intensity, long-lasting batteries 
or other on-board power sources, 
autonomous vehicle operations are 
bound to take on a new dimension. 

Finally, an either/or debate is often 
heard regarding manned vs. unman- 
ned subsea systems, paralleling sim- 
ilar debates concerning vehicles for 
space exploration. Perhaps the most 
significant trend now apparent relates 
to the continuing use of manned, re- 

motely operated, and fully auton- 
omous robotic systems in the sub- 


sea—working alone and in Various 
combinations. /s1 


® Following Roger Cook’s departure, 
Tim Askew takes Over at Harbor Branch 
Oceanographic Institution as Director, 
Marine Operations. Don Liberatore 
takes over Askew’s former Position as 
Chief Submersible Pilot. 
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; ineering. Asolo 
The aircraft-like Deep Flight is now under construction by designer Graham Hawkes and Deep Ocean Engine 9 


NAUTILUS SUBMARINES of 
AMERICA, Inc., a Florida 


corporation, is a joint venture of Fluid 

Energy Ltd, Scotland and a group of 
financial, marketing and administrative- 
professionals in the United States. The 
partnership has been formed to accept 
technology transfer from Fluid Energy 
and to build and operate tourist subma- 
rines in the USA. The company is now 
leasing two offices in the Harbor Branch 
Link Engineering Laboratory and work 
Space in the high-bay fabrication shop. 


UNDERWATER 
ARCHAEOLOGICAL 
SOCIETY OF B.C. consists of 


archaeologists, historians, divers and 
interested members to research and pre- 
serve the underwater maritime heritage 
of Canada’s west coast. According to 
the Society, there are more than 2,000 
ships which are known to have sunk off 
B.C.’s shores in the last 200 years. 
Members meet the last Wednesday of 
€very month at the Vancouver Maritime 
Museum, 1905 Ogden St., Vancouver, 
B.C. V6J 1A3. 


‘ ace alt PERRY PC 1204 
ee ia = 3-Man 1000' Depth 
Seige §=Work/Observation 
Submersible 

¢ Compact 

¢ Versatile 

* Reliable 

Crane Wt. 8 Tons 

Typical Bottom Time 8 hrs 
Designed for: 

= Survey « Inspection 
as renee ee Scientific * Tourism 
CALL: Subsea Workboats, Seattle, WA 

(Tel) 206-767-7100 (Fax) 206-762-2023 
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SUBMARINE SAFARI 
GETS READY 


A Tropical Submarine Safari tourist sub 
was successfully tested toa depth of 190 . 
ft.in Indian Arm, British Columbia. The 
deepwater certification of the hull was 
received from the American Bureau of 
Shipping, after which, the hull was 
Painted and outfitting completed by the 
International Submarine Entertainment 
Vehicles Ltd. 

The sub was built at International Sub- 
marine Engineering Ltd (ISE) for Tropi- 
cal Submarine Safaris (TSS). The sub 
will carry 36 passengers who will have 
underwater views through 24-inch side 
viewports at depths to 150 ft. The sub is jum 
55 ft. long. j 


TSS expects to Carry tourists in the new He 
sub in the Caribbean offshore St. Maar- “ae 
ten, N.A. this spring. 


PERRY PC1805 (Diver Lock-Out) Submersible was built for SHELL UK EXPLORATION AND 
PRODUCTION in 1982 and Operated from the Multi-Support Vessel “Stadive’. 


The submersible is in excellent and fully operational | For further Information oF to arrange 
Condition. it has been stored in a controlied environment | viewing in Aberdeen (Scotland) contact: 
and regularly maintained since being demobilised in 1986, Gavin Grieve (UEAO/63) st SHELL 
Overal x EXPRO. 

length = &m (278) Weight = 14.6 tonnes Telephone Aberdeen (0224) 882165 
Its offered for sale complete with full support spares. or by telex no. 739601. 
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Cutaway model of Tropical Submarine 
Safari's new tourist sub 
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North Sea Submersibles 
Converted to Serve Science 


Robyn Janca is one 

of the founders and a 

working director of 

Research Submersi- 

bles Lid., Georgetown, 

Grand Cayman, Brit- 

ish West Indies. She 

holds a BA from 

Queen's University in Canada, a BSc. in 
archaeology from University College in Car- 
diff Wales, and is currently an MA candidate 
at Texas A&M University studying nautical 
archaeology. During the past four years, she 
has served both as a research associate and as 
administrative coordinator for the Institute of 
Nautical Archaeology's projects in Jamaica. 


D uring the past four years, 
manned submersibles have all 
but disappeared from service in the 
North Sea oil fields primarily due to 
the rapid development of remotely 
operated vehicles (ROVs). With the 
large range of extremely affordable 
ROVs being introduced each year, 
offshore contractors have found them 
more cost-effective to operate and 
maintain than their manned coun- 
terparts. 

If this rapid change-over to ROVs 
has signalled that the days of operat- 
ing manned submersibles for routine 
pipeline inspection, platform support 
and survey work in the commercial 
sector are in fact over, are these 
sophisticated vehicles doomed to col- 
lect dust in dimly lit warehouses 
alongside the wharfs in Scotland and 
Norway? 

Until recently, it appeared that this 
would indeed be their fate. However, 
an energetic group with a solid back- 
ground in submersibles and marine 
sciences has joined forces to form a 


By Robyn Janca 
Research Submersibles Limited 
Georgetown, Grand Cayman, BWI 


company that may in fact breathe 
new life into some of these discarded 
vehicles that were so instrumental in 
the exploration and development of 
the North Sea. 


Background History 
The primary objective of this new 
company—Research Submersibles 
Limited (RSL)—is to offer the servi- 
ces of a submersible to the scientific 
research markets at reduced rates, 
thereby allowing scientists to con- 
duct more research for less and still 
ensure a respectable profit margin 
for the company itself. Based in 
Georgetown, Grand Cayman, British 
West Indies, RSL has three Perry 
submarines— PC 8-B, PC 1205 and 
PC 1802—and a small staff of veter- 
an North Sea personnel, former Perry 
engineers and marine scientists. 

The concept of the group is to pur- 
chase some of the older, but proven 
submersibles that are surplus to the 
North Sea service contractors, refit 
them for science, and operate them 
from shore-based facilities situated 
close to deep water. Small outboard 
boats would be utilized as tow boats 
and then would remain on station for 
communication and weather checks. 
This mode of operations would elim- 
inate the enormous costs involved in 
purchasing and operating a large sur- 
face ship and enable RSL to offer the 
services of manned vehicles at roughly 
the same day rates as an ROV. 

The idea behind RSL’s operations 
stemmed from a research project 
conducted in 1972 by some members 
of RSL atthe Discovery Bay Marine 
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atory on the north coast of 
iigaien e which a small submersi- 
ble, Nekton Gamma, was operated in 
exactly this manner. The tantalizing 
data retrieved during this six-week 
study received preliminary discussion 
in a group of papers resulting from 
the work of Drs. L.S. Land, J. Lang, 
et al., who described the near-vertical 
submarine cliff, between 55 and 130 
meters and cut during the Pleistocene 
glaciers, that is veneered with Holo- 
cene reef growth. 

The group found that the coral 
reefs in the area are dominated with 
Agaricia spp. near the top of the cliff, 
giving way to sclerosponge reef by 90 
meters. At the foot of these cliffs, the 
steep island slope begins—unco nsoli- 
dated talus succeeded by a partially 
lithified slope which is occasionally 
punctuated by massive, reef-derived 
rocks. 

Finally, the group determined that 
at the maximum depth range of the 
submersible, 305 meters, the reef- 
derived sediments had begun to give 
way to soft pelagics. This initial foray 
into the deep reefs of this area along 
the southern edge of the Caribbear 
Plate created a real desire among this 
group of scientists to have a small 
submarine based at the Discc very 
Bay facility for longer periods of 
time. 

Unfortunately, universities and 


granting bodies were becoming in- 


creasingly reluctant to fund marine 
research projects involving the use of 
manned submersibles, due to the 
high lease costs. Because of these fis- 
cal restraints, plans to continue re- 


search on the deep reef structures in 
the area were temporarily abandoned. 
A full I 1 years later, the challenge of 
bringing a submarine to this research 
facility prompted the formation of 
Research Submersibles Ltd. as a 
formal entity, with Phillip Janca 
serving initially as its president and 
submersible pilot. 

In August 1983, RSL purchased its 
first vehicle, PC 8-B, a Perry Class, 
-800 fsw, three-man observation sub- 
marine which had been laid up since 
1978 in Scotland. After 10 work days 
and a new set of batteries, all its sys- 
tems checked out and PC 8-B was 
shipped to Jamaica. Unfortunately, 
as the sub passed through the United 
States it was detained as an item of 
high technology. It is interesting to 
note that the PC 8 was not consi- 

dered high technology 13 years ago 
when Perry Submarine Builders ship- 


ped it from Florida to InterSub in 
Marseille, France. Aftera two-month 


delay, the Kaiser Bauxite Company, 
which maintains a large shipping 
terminal in Discovery Bay, was able 
to transport PC 8 to Jamaica. Kaiser 
has continued its support of the sub- 
marine program at the Discovery 
Bay Marine Lab by providing a crane 
and a base of operations alongside its 
deep-water pier. 

After test dives in November 1983, 
PC 8 was placed into service by the 
Discovery Research Bay Foundation, 
which had initiated a submarine re- 
search program for the groups of 
students and professors from U.S. 
and Canadian universities who visit 
the lab each year on field courses. 
The program was designed to com- 
plement their courses and introduce 
graduate students and scientists to 
the wide variety of research and edu- 
cational opportunities which now 
could be made available to them 
through the use of PC 8-B. At an 
hourly rate of $175 (U.S.), students 
utilizing mini-grants from their de- 
partments were able to design thesis 
projects involving the use of PC 8 
and many of the colleges that visit the 
lab are also including a “submarine 
experience” in their field course 


curriculums. 


Daily Operations 

Biccarery Bay is a large sinkhole, 
approximately 2.6 kilometers square 
and 55 meters deep. The only entrance 
to the bay is through a 100-meter- 
wide channel. PC 8 is launched by a 
25-ton crane from Kaiser’s deep-water 
pier and towed to a mooring just in 


the lee of the reef near the entrance to 
the channel. 

Scientists or students utilizing the 
submarine for research projects take 
Part in pre-dive briefings on the 
Operation of all of PC 8-B’s safety 
Systems and the use of the Helle UQC 
through-the-water communication 
System and the CB surface communi- 
cations. Participants are then ferried 
Out to the submersible in an inflata- 
ble boat and, once they are trans- 
ferred into PC 8, the chase boat tows 
the sub into mid-channel where the 
dive commences. The chase boat fol- 
lows the submarine beyond the reef 
and remains on station to conduct 
radio checks every 30 minutes, keep- 
ing watch on the changing surface 
conditions and infrequent bauxite 
Carriers that use the same channel. 

With the warmer waters, RSL’s 
engineers found that the batteries 
were supplying 10 to 12 hours of 
power—enough for two full days of 
diving. As the crane services are only 
provided between 8 a.m. and 4 p.m. 
daily and groups often request night 
dives, PC 8 frequently remains in the 
water overnight ona permanent moor- 
ing just off the marine laboratory. 


Refit 

Conducting scientific dives off the 
north coast of Jamaica—no more 
than 1000 meters from the reef crest 
and five kilometers in either direction 
of the entrance to the bay, in warm 
water with 45-meter to 60-meter vis- 


ibility—creates a very different set of 
parameters tor daily submersible 


operation when compared to opera- 
tions in the North Sea. After nearly 
100 dives in the first three months of 
1984, PC 8 was pulled out of service 
for a total refit. 

Asall the original survey and track- 
ing instrumentation had been removed 
in Scotland prior to shipment to 
Jamaica, the first step was to remove 
13 years of yellow paint from the 
exterior, as well as the old discolored 
interior paint. After sandblasting and 
priming, PC 8-B was treated to a 
fresh coat of white marine epoxy and 
her new RSL logo. The cables were 
re-run and shortened and the surplus 
ones were removed. 

The outer plexiglass protection 
dome that enclosed the forward 36” 
hemispherical viewport common to 
most Perry submersibles was left off 
after the refit. During daily opera- 
tions, this dome had tended to collect 
sediments and encouraged the growth 
of algae on the main viewport by re- 
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stricting the flow of water across the 
surface. 

Two 500W and two 1000W Birns 
Oceanographic lights were mounted 
on the front of the sub, replacing 
three 250W lights that had been a 
part of the original equipment. A 
new six-function, 68-kilogram-capac- 
ity Perry manipulator replaced the 
smaller three-function, 34-kilogram- 
Capacity manipulator on the sub. 
Specimen bins were attached to the 
front in between the lower bumper 
bars and the battery pods. An exter- 
nal bulk-loading, 35mm UMEL cam- 
era on a pan and tilt head with 
150W/s UMEL strobe was fitted on 
the upper portion of the forward 
bumper bar. 

The emergency breathing was re- 
vamped utilizing Sherwood regula- 
tors and new acrylic canisters were 
fitted to the scrubbers. Although 
RSL has already fitted PC 8 with a 
dehumidifier, future plans call for the 
installation of a refrigerated air con- 
ditioning system in all the subs. For 
comfort’s sake, the cumbersome 
metal-framed seats were replaced by 
fire-retardant contour cushions. 

Scientists utilizing PC 8-B will 
now be able to return to their study 
sites with pin-point accuracy with the 
aid of a Mesotech pinger locator/ in- 
terrogator system. Additionally, RSL 
has on-board recorders and an inter- 
nal video system available to re- 
searchers. 

The above modifications left sev- 
eral spare penetrators that could be 
utilized for additional instrumenta- 
tion, such as current meters and 
thermographs. Water sampling pack- 
ages, coring equipment and plankton 
nets can all be fitted depending on the 
individual requirements of the 
scientists. 

Finally, it should be noted that 
researchers can also avail themselves 
of the Texas Instruments computer, 
scientific instruments, wet labs and 
darkrooms at the Discovery Bay 
Marine Laboratory. 

In 1985, the main electric Reliance 
7.5-hp motor, shaft and prop will be 
removed completely and replaced by 
two external 5-hp thrusters mounted 
on either side of the tail cone. These 
will act in conjuntion with the two 

I-hp articulated thrusters already 
present on the sub and will enable the 
pilot to hover opposite the coral cliffs 
and make transects along the cliff 
walls and deep talus slopes at speeds 
slow enough to suit the scientists. It 
will also decrease the internal noise 
level and greatly add to the present 
180-kilogram payload. 


_ like to design and fabricate a tail sec- 
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Prompted by its initial success in 
Jamaica, RSL is now in the process 
of expanding its services to other 
islands in the Caribbean which offer 
a sheltered shore base near deep 
water in an area that has abundant 
and varied marine resources. Availa- 
bility of support services, such as 
cranes or marine railways, compres- 
sors, workshops and accommodation 
must all be taken into account. 

In December 1984, RSL was sched- 
uled to launch PC /802 from the 
Leeward Marina on the eastern end 
of Providenciales in the Turks and 
Caicos Islands. The location will af- 
ford researchers the opportunity to 
work along the Atlantic-Caribbean 
interface. Visitors to this island group 
will also be given the Opportunity to 

Participate on submarine dive mis- 
sions as part of RSL’s new educa- 
tional tourism program. 

In order to accommodate four 
observers in this -1000 fsw diver 
lockout submarine, RSL has modi- 
fied the two aft penetrator plates into 
8” viewports. Manipulators, camera 
Systems and a Mesotech pinger loca- 
tor/interrogator system will be stand- 
ard equipment in PC 1802. 

RSL’s third submarine— PC 
1205—a -1200 fsw, four-passenger 
observation submersible, is currently 
undergoing a total refit after being 
laid up for four years. When launched 
in early 1985 from its base in Grand 
Cayman, PC 1205 will be the “ulti- 
mate observation submarine for both 

scientists and tourists visiting the 
Cayman Islands,” according to Phil- 
lip Janca. 

Modifications to PC 1205 include 
the addition of a modular 36” spool 

piece in the aft section of the vehicle, 
which will be equipped with two 8” 
viewports. The main 10-hp electric 
motor will be replaced by two thrust- 


ers in a fashion similar to the PC 8-B 


modifications. “Ultimately, we would 


tion which would mirror the front 


end of the sub, complete with a 36” a 


port,” detailed 


hemispherical view 


Id Moffitt, RSL’ 
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Sub builder battles 
to keep idea afloat 


By BILL KACZOR 
of The Associated Press 


SPRINGFIELD, Fla. — The 
Beatles could only dream and sing 
about living on a “Yellow Subma- 
rine.” Ralph Gordon has built the 

thin, 
iY Mi-year-old former Keo- 
tucky computer company owner is 
making final modifications on the 
36-foot, eight-passenger Dolphin | la 
this suburb of Panama City ia Flori- 
da’s Panhandle. 

The changes Include a coat of 
yellow paint over the sub’s formerly 
white exterior. 

The submarine then will be 
turned over to a buyer, Nibra Water 
Sports N.V. of Curacao, which plans 
to take vacationers on undersea 
tours off that Caribbean island. 

Although the first sub Is sold and 
at least one other customer Is wait- 
tag lo Ine, Gordon isn’t happily 
singing that Beatles’ tune. 

“Iam probably one of the most 
frustrated people in the country 
right now,” Gordon sald. “I can’t 
find any investors who've fa gus 
enough to put their money ln some- 
thing that's going to make a lot of 
money.” 


Without Investors or lenders 
willing to take @ plunge oa Gordon's 
Plongee Co., Dolphin I may be Dol- 
phin Last. 


Industry analysts have predicted 
® $250 million market with more 
than 100 passenger submarines 
around the world within a few 
years. But no U.S. companies are 
making them and only four are do 
ing It elsewhere: two in Canada and 


Gordon figures he could sell 
about 10 submarines now for $] mil- 
lion each if he had them. 

He sald he has a letter of intent 
from a potential buyer in the Cay- 
maa Islands for $6 million worth of 
submarines but doesn't have the 
Capital to build them. The order will 
@0 to the Finnish company, he said. 

Gordon complained that Ameri 
can Investors are “not interested in 
innovation and they are not interest- 
@d in taking any risk.” 

He is hoping that will change 
when he shows off the sub during a 
Couple weeks of final testing 


& 
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financ Iphin { with 
Gordoa ‘ed Dol 
$300,000 out of his pocket after sell- 
Ing his computer company ia Louis 
» Ky. 
rita submarine bulding veatre 
was an outgrowth of 
est In scube diving and a wish to Bot 
away from Use pressures 0! 
mer job. 
“1 decided if I stayed Io the 
computer business I would die of a 
stress-loduced heart attack,” Gor- 


Bullding @ submarine became 
the next challenge. 

“There sre aot soy how-to 
books,” he sald. “ ‘How to Build 
Your Backyard Submarine’ is not 
there.” 


He was able to find enougs in- 
formation in libraries to learn sub- 
marines operate on elementary 
principles of physics and that most 
parts could be purchased off the 
shelf. Tae sub's controls are derived 
from equipment normally used ia 
chemical plants and its hull s a 
pressure vessel of the kind used for 
boilers and chemical storage tanks. 

Dolphin I operates like a Worid 
War II submarine, using a diesel ea- 
gine for surtace cruising and bat- 
tery-powered electric motors for 
underwater running 

Gordon spent 18 months building 
the sub in Louisville before shipping 
it to the Virgin Islands where he 


However, the submarine factory 
pever materialized. Work oa the 
Dolphin I ts done in an open lot 
Dear a paper mill. 

If Gordoa cannot find 
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SPORTSUB 


Adventure Vehicle Dynamics, Surrey, B.C., has developed the 
SportSub, a semi-dry, ambient pressure submersible for the 
sport diving industry. One doesn’t have to be a scuba diver 
because pilot and passenger are dry from the waist up. No scuba 
gear is needed at all because the cockpit traps a pocket of air 
much like an inverted cup forced under water. The Electronic 
Buoyancy Control System (EBCS) automatically and precisely 
maintains the size of that air pocket. 
The interior of the SportSub is at ambient pressure, which 
means the air inside is at the same pressure as the water outside. 
As the sub descends and the water pressure increase, the EBCS 
automatically adds enough pressurized air to keep the air 
pressure the same as the water pressure. By keeping these pres- 
sures equal, the air pocket is kept the same. This is difficult to 
do manually, as it takes a significant amount of concentration 
time, effort and practice. With the EBCS, it is done automnati- 
cally. 


Thmusters maneuver the SportSub up or down while the EBCS 
keeps you neutrally buoyant. It can hover, move forward or 
reverse, go up or down or spin left or right and in any combina- 
tion of these maneuvers. It can also stop from full speed in its 
own length. Operation of the SportSub is easy and safe. In the 
event of a problem, SportSub has 5 systems to get you to the 
surface safely: (1) thruster ascent, (2) manual override of the 
EBCS; (3) blow ballast; (4) drop weights; (5) scuba ascent. 
SportSub is capable of speeds to 3 knots. Continuous full speed 
can be maintained for over 3 hours on a single charge. This 
provides a full day of normal use. Recharging requires 6-8 hours 
and is normally done overnight. 
To become a certified SportSub pilot, first you must be a cer- 
tified open-water scuba diver. Then you take the SportSub train- 
ing course. After making 20 dives with other divers as passen- 
gers, you may then take a non-diver for a ride. If you want to 
park the SportSub on the bottom and go fora scuba dive you can 
exit breathing from a 25-ft. hookup hose which is connected to 
the sub’sair supply system. A mask isall that youneed. Or you 
can strap your scuba gear to the carrying rack and use it after 
exiting the sub. The SportSub has a payload of 300 Ibs. 
The inventor of SportSub is Ray Fast who hails from Vancou- 
ver, B.C. He’s now sold several boats to diving enthusiasts and 
businesses, suchas Bimini Undersea Adventures. Contactthem 
if you're coming to Bimini (Bahamas) and would like a ride/ 
demo at P.O. Box 21766, Ft. Lauderdale, Florida 33335. 
Tel: 1-800-327-8150 or (305) 763-2188. Ray is also offering 
SportSub dealerships. The approximate cost of a SportSub, 
complete with training and pilot certification, is about $25,000. 
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S * Deep Line AG has announced that its transfer surface 
vessel is ready to start operations when their panoramic 
U tourist submarine commences the “Tour of Five Swiss 
B Lakes” that is scheduled for the Ist of August. The 
Dutch-built yacht is 15 meters long, 4.7 
SNIPS meters wide and weighs in a 30 tons. 
* A firm called Sub See Systems has proposed a novel design 
for the ever increasing tourist submarine industry. In order to 
provide a safe protected loading and unloading procedure, the 
firm has designed a 62-ft long catamaran, designated the 
“Launch & Recovery Transport,” which will allow a D.C. 
thruster-powered acrylic submarine to be protected by the twin 
hulls whenever it is on the surface. This “mated system” 
approach will provide “optimum flexibility” in rotating dive 
areas and passenger pick-up points,” as well as supplying “safe 
and efficient turn-around times,” according to Sub See Systems. 
° The newly formed Finnish company, Submersible OY, has 
concluded an agreement with a U.S. company in Seattle to 
manufacture tourist submersibles of their design under license. 
© PC-1401 (formerly Diaphus when it was owned by Texas 
A&M University) has recently undergone refitting and has been 
recertified under A.B.S. 10984 frat Perry Technologies, Riviera 
Beach, Florida. Perry is offering the vehicle for lease to 
scientific, commercial and military clients on a turn-key basis 
from the Carribbean Marine Research Center. Submersible 
crew, as well as support ship and crew are also offered as part 
of the package. The support ships include the Perry R/V JS. 
Powell and the Perry R/V Undersea Hunter. The sub comes 
with a complete manipulator and support package. 


o PC-14C-2 continues to work at Kwajalein Atoll, carrying out 
location and recovery operations of missile components, as 
well as maintaining the underwater components of the down- 
range end of the Pacific Missile Test Range. The sub has been 
averaging aboubt 30 dives a year since 1977. The Atoll is the 
terminal end of the range for missiles fired from Vandenberg 
AFB or from test missile silos in the U.S. 


=) IFREMER, France is working on decisions to order a sister 
sub to Nautile for delivery in 1992, as well as an upgrade of 
Cyana for dives to 4,500m (14,760 ft). This was announced by 


IFREMER’s deputy director, Thierry Klinger at a news con- 
ference. 


¢ IFREMER is also testing a Dauphin (Dolphin) radio- 
controlled submersible designed and built by ISE at La Seyne- 
sur-Mer in the Mediterranean. If all goes well, Dauphin will be 
manufactured under license in France by a newly-formed 
company called MARSS. 


° In the USSR, plans are underway to establish a center for 
submersible education and training of university students. The 
center is being organized by V.V. Derjabin, currently based at 
the Sevastopol base of Special Experimental Fleet & Sub- 
mersibles known as Base Gydronavt. Derjabin’s experience 
includes pilot, senior pilot and mentor pilot on a number of 
vehicles operated by the USSR (DSRSV, Tinro-2, Sever-2, 
Benthos-300). 


© SUBNOTES has heard that the Soviets are working to add 
decpwater ROV units to their M/R J and IJ manned submers- 


ibles, similar to those used by the USA and France for the 
Titanic explorations, 
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CAN-DIVE SERVICES’ Deep 


m- 
Rover submersible successfully co 


iller 988B 
fe f the salvage of a Caterp! 
SEAN alilhisa iehivesan eee Hey oie that was lost in 400 ft. of 


durable and corrosion resistant sca Hie Seat 
water battery powered by a chemical water in gl eel patel a sivas 
reaction between aluminum and salt Alaska. The Loa gi PAE i 
water. With a proven power density Bay Logging, Inc., Lie 4 eeeday 
ratio of up to 10 to 1 over convenuonal ered in five dives oO 

batteries, SeaWatt provides an idcal operations period. 

alternative to exisiting methods of 

supplying primary power or recharging 

battenes underwater. It is a modular, 10,000 PASSENG ERS 

readily scaleable system. SeaWatt is FOR FINNISH 

engineered and manufactured by SUBMARINE TOURS 


Alupower, Bernardsville, New Jersey. 
i Finnish Submarine Tours Ltd has re- 


ported a total of 10,000 passengers were 
carried during the 1988 season in Ranua, 
Finland. Operations for the 1989 season 
HURL RECOVERS ROV A gsc hee au Resi, shiek 
The Hawaii Undersea Reserach Laboratory was LU Meuse Sh: gecncns aC pees 
called upon for another salvage operation. This sae mag os Maa email a 
time it was an entangled ROV, a Deep Ocean provide a total recreational facility that 
Engineering Phantom S, owned by the University willencomp assiaid EME reas Wek 
of Connecticut, which was being used for marine adults and children. Spokeswoman 
fisheries research in the Penguin Banks areaabout  4€€2 Olllila has reported that the sub: 
25 miles off Oahu. The Phantom was doing fish rine was quite successful during the 
observation studies around the top edge of a flat September/October operations un 
topped pinnace whene the umbilical caught under “!0ckholm, Sweden and that the deci- 
a low coral shelf. Operators Kevin Kelly, U. __S!0"_ on the winter operating location 
Hawaii, and Helga Sprunk, U. Connecticut,  ShOuld be made shortly. 
worked for may hours attempting to free the Phan- 
tom, but a heavy strain on the umbilical lodged the Phantom in the coral outcrop and 
parted the cable at the deck. Five hundred feet of umbilical cable same to the bottom 
in the area of the entrapped Phantom. 
» The recovery operation started on January 27, 1989. The U. Hawaii’s R/V Kila was 
j the support ship for the Pisces V. Italso towed the launch Tecovery transport (LRT) to 
TS the dive site. LRT is a submersible platform which is operated by a diver pilot and two 
support divers, 
~~ Sea conditions were calm on the day of the recovery effort. Once launched, Pisces V 
“adh sighted the Phantom, manuevered into position, cut the umbilical cable andthe polypro 


returned to the surface with 
the Phantom § clutched in 
the claw of the Pisces ma- 
nipudator. 


4 13 — ‘a ; In a similar operation, 

i We my HURL recovered the U, 

a ie ys Hawaii's deep ocean survey 

. g vehicle SEAMARC, which 

was lost in 1,000 ft. of water. 

HURL notes that, “In a day 

and age where the advanced 
sophistication and technol- * 


ogy of ROVs continue to replace manned subs, it is comforting to know that manned 
subs may also have a function to recover the occasional entrapped ROV.” 
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Phantom on the LAT. Recovery has been made. 
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professionals in the marine and ocean 
industry. In addition, we are often con- 
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jobs or by those wanting to upgrade their 

eer path. a 
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To register yourself in this file, sen us 
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tions, ¢.g., (1) send my resume to zy 
company (except the one I presenily 
work for); (2) donot send out my resume 
unless you contact me first; (3) I am/am 
not willing to relocate. Also, please 
indicate clearly your career objectives, 
e.g., engineer now but want to shift to 
marketing, or engineer wishing to be 
program manager. 
Employers may contact us for prospec 
tive job candidates. A small finder’s fee 
will be negotiated. There is no charge 
for individuals who register in the file. 
While we can’t guarantee success, we 
have been able to help some individuals 
and companies find each other. And 
what is there to lose? Write or fax 
SUBNOTES, Attention: Career File, at 
P.O. Box, Spring Valley, CA 92077. 
Fax: (619) 660-0408. 


SUBMERSIBLE 
PILOT SHORTAGE 


Citing the fact that there are not many 
qualified submersible pilots in the job 
market, Sub Aquatics Development has 
decided to put together an in-house 
competency-based training program to 
train new people on all aspects of the 
operation and maintenance of Auantis- 
class submarines. John Goolsby (for- 
mer Comex MOB and Pisces VI pilot), 
who was teaching the diving technology 
program at Highline College in Wash- 
ington State, has joined Sub Aquatics to 
head up this training division. Those 
interested, please note. 


MALMARI & WINBERG 
TOURIST SUBS 
Malmari & Winberg Oy, Helsinki have 


released outline specifications for th 
e€ 

Mergo 20/30 (20 or 30 passengers) 

tourist submersible design. It will be 


J conse according to ABS Al 
Manned Submersibe or Det Norske 
Veritas + SUB II regulations. Dive 
depth will be 100m and it will have a six 
hour duration at cruise speed (0.5 kt). 
The Mergo 20 is 10.6m long, while 


Mergo 30 is 13.1m long. Both have 
front and rear acrylic viewports 


(1500mm diameter). Side view ports 


are 700mm diameter. 
Malmari & Winberg have also designed 


the RR Sub 49, a49-passenger (up to 62 
optional) tourist sub that is 19.5 meters 
long. Dive depth is also 100 meters. 
Like the Mergo designs, the RR Sub 49 
is double-hull construction. 

M&W are a member of the Rauma- 
Repola Subsea Technology Group. To 
satisfy the tourist industry, M&W not 
only offers the submarine, but also a 
total package of management assis- 
tance, pilot training, after sales service 
and start-up operations. 


To give an approximation of the investment one needs to start a tourist sub operation, 


M&W provide these numbers (in US $): 


Mergo sub & ancillary eqQuipMent ..................ecessssssssenccnssecessessessserenes $2,950,000 
IS Ms ttleg Oa eee ese ssa aceys sas iact recereetsscasevegcteaitosstecserer canst cucsezesetretesases $ 100,000 
[Marea tere [ovovelt Gee es eae oa cer ESS PORTE BeBe $ 50,000 
Site improvement (pier, dock, office and storage space, CtC. ...........000+ $ 160,000 
Start-up costs (legal, financing fees, studies, permits, travel, etc. ......... $ 140,000 
Working capital for start-up period and COntINgeNCy ..........se-ssessnerseeenes $ 340,000 
Total investment ...........ccecseceeresccecencescsssscecescersasecneenscncssssseseevsseneersneees $3,740,000 

Then, M&W provides an average yearly expenditure estimate: 

Capital COStS .....ececeseeeseersesssenseres $ 600,000 

Marketing ........-.sserereeseseeccesrsereeenes $ 200,000 

INSULANCE .......sesceecererereseerensecasereres $ 100,000 

Maintenance ............ccscscssserseereesees $ 300,000 

PeTSOMME] ......-cececsesseseseseersessacoereees $ 410,000 

REMUS .....ssscesesceccocsscscerscscenesosseneneres $ 110,000 

Total annual operating costs........ $1,720,000 


M&W points out that these are just estimates and that prospective owners/operators 


conduct their own analyses and estimates. For more information, circle 116. 


Cutaway illustration of the RR Sub 49 
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Illustration of Sunfish 


SUNFISH PASSENGER SUBMARINE 


Hang on, Malmari & Winberg Oy are not done yet with news. They’ve announced 
Sunfish, an 8-passenger sub that can dive to 200 meters and can either be towed to the 
dive site or be launched from a support vessel with an A-frame. The eight passengers/ 
executives/scientists are seated in adjustable armchairs which can be turned 120°, 
making it possible to have meetings and negotiations from face-to-face. Each 
passenger has an individual viewport with a diameter of 300mm. There’s also a small 
fridge for cold drinks and ice. Could be fun. Circle 117. 


NEW HOME FOR TRIESTE ll 
The deep-diving bathyscape, Trieste II, 
now retired, has been donated to the 
Naval Undersea Museum located at the 
Naval Undersea Warfare Engineering 
Station, Keyport, Washington. It is 
famous for the second deepest manned 
dive (20,000 ft) and its investigation of 
the wreckage of the USS Thresher . 


SWISS MANNED SUBS 
MARKASUB, established in 1980, 


has recently changed its structure and 
now is a limited company called MAR- 
KASUB AG. The address in Basel, 
Switzerland, remains the same. 
On the underwater sector, the company 
falls into two divisions: (1) design and _ 
construction of manned submersibles 
and (2) supply of underwater equipment 
for science and industry. 
The “E” type submersibles, especially 
developed for scientific research have 
carried out more than 1,000 dives world- 
wide. They are designed for one or two 
persons and can dive to depths of 400 
meters. Their ease of operation, com- 
pact size and ability to carry required 
scientific instruments have proved them 
to a popular design. 
With this experience and success, 
MARKASUB AG now offers tourist 
submarines. These will be made of 
modular sections with the capability to 
carry from 20 to 50 passengers. Interior 


design can vary from economy to super 
luxury class. Large viewports, displays, 
comfortable seas, overhead lockers and 
other conveniences will give passengers 
the best environment for enjoyable 
dives, All the subs will be built to the 
highest Swiss quality standard and to be 
classified by Germanischer Lloyd, 
Lloyd’s Register of Shipping, ABS, 
DNV or any classification standard. 
Circle 118. 


ANOTHER FINNISH 
SUB SOLD 


Sub Marine Oy, a submarine develop- 
ment group founded in Raiso, Finland 
in July 1988, has sold its first tourist 
submarine, SM100/50 (100m long/50 
passengers) to a Swedish customer for 
$3 million. All of the founders of Sub 
Marine Oy are ex-employees of the 
Valmetin Laivateollisuus shipyard 
which ceased operations. According to 
Sub Marine Oy, the company does not 
build submarines. Rather it plans, 
supervises the construction and comple- 
tion. The company says that it expects 
about four submarine commissions are 
expected a year. Circle 119. 


Model of SM100150 


00600 


DRUGS IN SUBS? 


By now you’ve all heard about the 21- 
ft unmanned sub discovered off 
Florida’s coast that was touted to be a 
drug- running craft. Boat “experts” said 
the sub was designed so thata smuggler 
could tow it behind his boat and them 
submerge it by remote command if any 
law agents approached. The hatch 
could only be opened from the outside 
and the hull had no portholes, leading 
the “experts” to surmise that it was for 
drug-running. Who knows? U.S. drug 
investigators refused to comment about 
the sub. 


OSPREY TV CAMERAS 
ON ALVIN 


Osprey Electronics have had four of its 
TV cameras fitted to the U.S. deep sub- 
mergence submersible, Alvin, operated 
by Woods Hole Oceanographics Institu- 
tion. After a comprehensive evaluation, 
WHOI selected the Osprey hardware to 
serve as the TV sensor suite for the sub- 
mersible. This consists of two OE 1323 
SIT Ultra Low Light Level cameras in 
titanium housings rated to 6,000 meters 
and two OE 1361 CCD Color cameras, 
also in titanium housings and also rated 
to 6,000 meters. 


6.000.000 


Alvin has now been operational for 25 
years. Although constructed in 1964, 
constant modification and adaptation of 
the latest technology has allowed this 3- 
man sub to conduct a number of demand- 
ing missions. 


AUTONOMOUS Surg 
FOR IRM 


At the IRM’88 conference hela » 
Aberdeen last November, Ole Sein) 
Project Engineer for NORSUB ays. 
Oslo, presented a paper on how the 
SUPER SUBSEA project, based on 
extensive USE of autonomous manned 
submarines for subsea work tasks, could 
be used initially for IRM work in the 
field and in the future offer substantial 
benefits for complete field develop- 
ments. The project, according to Seim, 
could offer these advantages: 
+Weather independent 

eDiverless 
Operated by a minimized marine crew 
+Allow operator and equipment on the 


«Involve a minimum of on-site prepara- 
tions and equipment handling 

This concept has been presented before. 
Thyssen Nordseewerke, West Ger- 
many, would build the submarine(s). 
Involved in the project would be Moss 
Rosenberg Verft, Wilhelm Wilhem- 
sen and Neptun Teknologi, all 
Norwegian companies. Additionally, 
four other Norwegian companies, two 
Swedish, one Finnish and one French 
would also be involved in technologies 
ranging from ROVs (SUTEC) to hy- 
droacoustics (Scanmar). In all, about 
£2.5 million has been invested in the 
broad development program. 

In all, a full proposal has been devel- 
oped. Of course, there are competing 
bidders. But the opposition may not be 
the competition. Instead, the uncer- 
tainty of the oil prices produces many 
cold feet to be willing to shell out the 
many Kroner/Pounds/Dollars required 
for a development program of this sort. 
There are few technological risks. This 
can be done. But in these times, where 
is the champion to go for it? In hiding? 
No, the present market conditions hasn’t 
allowed for that “champion” to be iden- 
tified. He will come. But not yet. Pity. 


Popular entertainers, "the Marvels", 
take time out from their recent 
appearance at the Treasure Island 
Resort in Grand Cayman to enjoy an 
underwater excursion on board the 
Adlantis I. Other Atlantis subs are 
operating at Barbados (II), St. 
Thomas, USVI (I/I), Kona Hawaii 
(IV) and Guam (V), 
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SAA Flight 295 Wreckage Recovery | 
Pushes ROV Frontier to New Depths 


Eastport International's G 
Recovered 747 Jetliner Debris from a Dep 


By Craig Mullen 
President 
Eastport International 


Donald Dean 
Vice President of Operations 


and 


Michael Higgins 
Product Manager 


he Gemini I] remotely operated 

vehicle system has redefined the 
bounds of practical ROV operations. 
As of this writing, Gemini I is maneu- 
vering on the seafloor of the Indian 
Ocean at a depth of 4,500 meters, 
surveying and recovering pieces of 
South African Airways flight 295 
that crashed on November 28, 1987. 

The SAA Combi jetliner with 159 
passengers aboard went down into 
the Indian Ocean about 135 miles 
northeast of the island of Mauritius 
(see Sea Technology, July 1988, p. 
37). Brief radio communications with 
the crew indicated the aircraft was on 
fire and making an emergency des- 
cent. Tragically, the aircraft went 
down with all on board, without 
further communication. 

On site since mid-November 1988. 
the Eastport’ SAA team has con- 
ducted 15 dives. accumulated over 
300 hours of bottom time, mapped 
204 pieces of wreckage, and reco- 
vered debris including the “black 
box” voice recorder. 


Gemini II is ‘First’ 

Gemini II. designed to accomplish 
heavy-duty tasks to 6, 100-meter 
depths. is the first ROV tethered 
from the surface to conduct seafloor 
work below 2.600 meters. Operations 
over 2/4 kilometers below the surface 
pose many challenging technical and 
Operational problems. 

‘The scope of the disaster. com- 
bined with the mystery surrounding 
events leading to the suspected fire 
and crash. prompted the Department 


The 9,200 pound Gemini II ROV outfitted 
with three video cameras, dual manipula- 
tors, and dual CTFM scanning sonar. Well 
suited for deep-ocean recovery operations, 
the Stena Workhorse is shownon the SAA 
wreck site. 


of Transport/SAA to start a thor- 
ough investigation. With potential 
impact on commercial air travel, the 
international air transportation com- 
munity immediately moved to de- 
termine the cause of the accident. 
The U.S. Navy, because of its role in 
the search for debris from the Korean 
Airline flight 007, Air India, and 
space shuttle Challenger disasters, 
was requested to assist in this search. 

The supervisor of salvage (Sup- 
Salv) provided equipment and con- 
tractor personnel to locate the wreck- 


_age. Using towed pinger locators, 


specially designed by Eastport Inter- 
national, and commercial search equip- 
ment, the Navy directed the search. 

In late January 1988, the Navy and 
its search contractors, using a Klein 
deep-towed sidescan sonar, located 
an aircraft wreckage-like target in a 
relatively flat valley between high 
seafloor mountains. The position care- 
fully noted and the target site marked 
by two Benthos acoustic beacons on 
the seafloor, the Navy and its search 
contractor completed their job and 
demobilized. 

SAA next turned to locating sub- 
mersible systems that could under- 
take an extensive survey and recov- 
ery operation over 2'4 kilometers 
below the surface. Only a few practi- 
cal options were available—deep 


Oe 


emini II Successfully Surveyed and 
th of 4,500 Meters 


manned submersibles such as Fran- 
ce’s Naurile or the U.S. Navy's Sea 
Cliff, or a deep ROV system. SAA 
selected the Gemini I] after evaluat- 
ing the options and considering cost, 
availability. and risk. In addition to 
having a deep ROV system capable 
of undertaking the project, Eastport 
International had experience in con- 
ducting seafloor surveys and recover- 
ies following other air disasters, in- 
cluding retrieval of much of the space 
shuttle Challenger. 

In 1987, Eastport anticipated the 
need for an ROV to conduct heavy- 
duty recovery to 6.100 meters. Capa- 
ble of supporting multiple video and 
still cameras, dual heavy-duty ma- 
nipulators and tools. and a scanning 
sonar. suchan ROV would represent 
a significant advance in deep-ocean 


(Continued on page . 
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port took the existing 
Gemini ROV, originally built by Ame- 
tek Straza in 1984 and rated for 
1,070-meter depths, and upgraded it 
for 6,100-meter operations. 


capability. East 


Gemini Completely Redesigned 
The ROV system was completely 
redesigned and rebuilt. The Gemini 
vehicle's frame was enlarged and 
strengthened for greater payloads, 
the foam buoyancy pack was upgraded 
for greater depths, a new high-per- 
formance 80 horsepower electro-hy- 
draulic thruster system was added, 
and two RSI Kodiak 1000 manipula- 
tors were installed. Also, an Osprey 
color camera and SIT zoom video 
camera, a Sub Sea Systems CM-8 
video camera, and Photosea 35mm 
bulk-load and 35mm stereo still 
cameras were integrated into the ve- 
hicle. For local search operations, 
dual continuous-transmission, fre- 
quency-modulated (CTFM) sonars 
(model 258, manufactured by Ametek 
Straza) were added to the vehicle's 
brow. 

The umbilical cable, serving the 
critical function of delivering power 
and communications to the vehicle as 
well as serving to launch and recover 
it, was completely redesigned and 
rebuilt. Given the technical risk in the 
new umbilical construction, two sepa- 
rate long cables were built by Roches- 
ter Corporation—one 6,700 meters 
longand Kevlar reinforced, the other 
5,180 meters long and steel armored. 
Both cables have a bundle of eight 
single-mode optical fibers for com- 

munication of control, video, and 
sonar data (of the eight fibers, only 
two are used at one time). Given the 
great length of cable and the high 
information bandwidth required, a 
fiber-optic telemetry system was the 
only practical approach. 
To handle the longer cables, a new 
aluminum A-frame launch/ recovery 
system, a 150-horsepower traction 
winch, and two cable storage reels 
were required. Other new deck equip- 
ment included a vehicle control/ power 
distribution van, two Spare parts vans, 
and a work shop/tools van. All the 
deck equipment, as well as the vehicle 
itself, was designed specifically for 
easy transportation on land, sea, or 
alr. 
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support ship, several 
beats navigation systems were Se- 
lected and are now being used. An 
acoustic long-baseline system (LBS) 
is used for tracking the ship relative 
to the seafloor transponders. On the 
seafloor, the vehicle is tracked rela- 
tive to the same bottom transponder 
net using a Sonardyne ROVNav sys- 
tem. Finally, a Ferranti ORE Track- 
point II, with a high-power acoustic 
responder, is also used with some 
success to track the vehicle. 

The global positioning system 
(GPS) is used for ship navigation and 
tying the seafloor transponder net 
into Lat/_Longcoordinates. However, 
since GPS satellite coverage is avail- 
able only about five hours a day, the 
ship uses the acoustic tracking sys- 
tem, as well as a Magnavox Transit 
satellite system, as the primary means 
of navigation. 

Eastport also provided its Allnav 
integrated navigation system for tying 
together various information groups 
from the tracking systems. Allnav 
provides a CRT color graphics plot 
of the operation as well as a page plot 
of the wreckage field and a magnetic 
data log. Remote displays and plot- 
ting are also available, giving clients 
the facility to follow and monitor 
Operations. 


The SAA Operation 
For the SAA operation, two key 

factors drove many of the decisions. 

One was the extreme depth, necessi- 

tating the use of the newly developed 

Gemini II and special deep-salvage 
equipment. Thesecond was the remote 
operating site (literally, the other side 
of the world), which was exposed to 
the temperamental conditions of the 
southwestern Indian Ocean. The re- 
mote and exposed site required use of 
creative logistics techniques and a 
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t vessel proved to be her ex- 
cessive acoustic noise. Her gh 
engines and thrusters radiate consid- 
erable acoustic energy into the water, 
interfering with acoustic navigation. 
Once on site, the engines and thrus- 
ters have to be selectively shut down 
or power-limited to hear the seafloor 
mounted transponders, up to 10 kilo- 
meters away. 
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Special Recovery Tools ; 
The Gemini ROV can directly lift 
many smaller pieces of debris from 
the seafloor. Using the manipulators, 
or lift lines secured to the vehicle’s 
frame, Gemini can lift objects of up 
to about 1,000 pounds. For heavier 
object recoveries, a separate lift line 
is used to avoid over-stressing the 
expensive and critical ROV umbilical. 
For this operation, Eastport pro- 
cured 6,100 meters of 1-inch-diameter 
Kevlar line. Manufactured by White- 
hall, this line is nylon jacketed and 
well suited for deep-ocean lifting. 
Getting the line to the seafloor, 
attaching it to the object, and recov- 
ering the vehicle, all without entan- 
glement, required use of some innov- 
ative techniques. Anyone who has 
worked with multiple lines in the 
water column understands the prob- 
lems of entanglement. To avoid such 


risks, Eastport designed a submersi- 
ble lift-line reel that holds the entire 
6,100 meters of Kevlar line. The reel 
is suspended from the vehicle’s frame 


fa 


and transported to the seafloor. Once 
on the bottom, the vehicle releases 
the reel, takes a short whip (attached 
to the reel ina “break-away” manner), 
and connects it to the object to be 
lifted. With the whip secure, the 
ROV then returns to the reel, at- 


taches to the end of the lift line, and 

ascends to the surface, pulling out the 

lift line. 

At the surface, the vehicle is reco- 
vered and the lift line transferred toa 
special recovery winch and crane for 
the lift. Using this winch, the reel and 
attached object are lifted from the 
seafloor to just below the surface. 
There, the object is transferred to 
another line for the final lift to the 
deck of the ship. Thus, using this 
technique, no more than one line or 
cable is in the water column at once, 
reducing the entanglement risk. 

There wasa need for using a motion- 

compensated heavy-lift system for 
retrieving large pieces of debris from 
the seafloor. Without a motion-con- 
trolled winching system, the pitch- 
roll-heave motion of the ship can 
impart considerable dynamic loads 
onthe lift line that will cause damage 
to the line or loss of the object being 
lifted. For this operation, Eastport 
used its deep-ocean ram-tensioner 
traction winch system. This self-con- 
tained system hasa dual 6V71 Detroit 
diesel-hydraulic drive and can lift 
25,000 pounds. The ram tensioner 
piston-cylinder is connected to a hy- 
draulicaccumulator, providing a large 
“air-spring” to compensate for ship 
motion. Thus high dynamic loads 
(and potentially catastrophic snap 
loads) are avoided. 

In late August 1988, the Gemini I 
deck equipment and handling sys- 
tems were shipped by sea to Singa- 
pore and installed onthe Stena Work- 
horse. A team of Eastport personnel 
directed the installation and then 
rode the ship during transit to Mau- 
ritius. 

The Gemini II vehicle itself (final 
assembly just completed), its control 
van, the Kevlar umbilical, storage 
reel, and other smaller equipment 
were shipped by air directly to Mau- 
ritius. The Stena Workhorse arrived 
in Port Louis the third week of Sep- 
tember and loaded the vehicle, other 
support equipment, and the East- 
port/SAA operation team. 

Since Gemini I] was new and had 
never been used at depths this great, a 
series of sea trials were run to work 
out any problems and to prove its 
capability. Normally, the initial sea 
trials would be held closer to home; 
however, the schedule of the opera- 
tion did not facilitate this option. 
Working at the wreck site, the navi- 


gation transponders were deployed 
around the target area and trials 
commenced. 

For several weeks, the Eastport 
crew prepared, tested, modified, and 
tried the ROV system. The effort 
went relatively well with the excep- 
tion of a fiber break in the ROV 
umbilical. The Kevlar umbilical cable 
was selected as the primary cable for 
this operation. When conducting shal- 
low water system tests in mid-October, 
a complete loss of optical continuity 
was observed. Even with the loss of 
part of the cable, enough remained to 
complete the project, and operations 
continued at a rapid pace. 


Gemini at 4,727 Meters 

On November 14, aftera five-hour 
descent, Gemini I] reached the sea- 
floor at 4,725 meters. The first deep 
dive was brief, but clearly demon- 
strated the capability. In the follow- 
ing days, the vehicle was modified 
and returned to the bottom for addi- 
tional trials. All ROV systems were 
proved and a computer-controlled 
dynamic cable tension system cali- 
brated. By November 21, Gemini 1] 
was surveying the wreckage field using 
the CTFM sonar and cameras. 

Since the ascents and descents take 
over three hours each way, the opera- 
tion strategy was to first survey the 
wreckage field, mapping the loca- 
tions of critical debris such as black 
boxes. During the survey, a typical 
Gemini dive lasts between 40 to 50 
hours before recovering and exchang- 
ing film. After debris is located and 
identified, the time-consuming task 
of recovering the most critical pieces 
began. 

By the first week of January 1989, 
the Gemini had located and mapped 
over 204 pieces of debris, surveyed 
over 1,200,000 square meters of sea- 
floor. taken over 2,500 35mm photos 
of wreckage, and recovered several 
small items, including the cockpit 
voice recorder. 

The voice recorder was found on 
January 7, lying free of other debris. 
It was recovered by Gemini using 
Eastport-designed recovery claws on 
the Kodiak manipulators. Due to its 
critical value to the disaster investi- 

gation, special care was taken when 
recovering the box. After the ascent, 
when the vehicle was just below the 
surface with the voice recorder in its 
claws, divers carefully transferred the 
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box from the ROVs grasp toa sealed, 
seawater-filled container for transit 
ashore. 

As clearly shown by Gemini II on 
this challenging operation. ROVscan 
indeed perform deep search, work, 
and recovery tasks. Given the advan- 
ces in umbilical cable design and 
manufacturing and the advance of 
fiber-optic telemetry technology, 
Gemini can now prowl the depths 
well below 6.000 meters and send to 
the surface beautifully clear and sharp 
live color video pictures. High-effic- 
iency power systems permit the vehi- 
cle to maneuver itself and its umbili- 
cal in sizeable currents, performing 
heavy work with the manipulators. 


‘ Doggie and Dolphin probes 
use artificial intelligence 

Two untethered robotic vehicles be- 
ing developed in Scotland will use 
artificial intelligence for long-term 
deployment for oceanographic recon- 
naissance. The artificial intelligence 
systems for the vehicles are being 
developed now. The vehicles are ex- 
pected to be operational by 1992. 

Tue two venicics have Lcen named 
Dolphin (Deep Ocean Long Path Hy- 
drographic Instrument), and Doggie 
(Deep Ocean Geological and Geo- 
physical Instrumented Explorer). The 
firm developing the units is the Glas- 
gow-based Yard. 

The Dolphin will be able to navi- 
gate by itself without human com- 
mands for periods up to 30 days at 
depths up to 6 km. The vehicle will 
transmit measurements of tempera- 
ture and salinity used in global 
weather prediction and climatic stud- 
ies. 
The Doggie will have similar capa- 
bilities, but is designed to map the 
seabed using sonar and seismic profi- 
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¢ The Naval Sea Systems Command 
intends to award a sole source contract 
to Honeywell’s Advanced Marine 
Systems Operations for technical 
evaluation of Maritalia Submersible 
3GST9. This is a version of the 
Micoperi EEC-22 closed circuit diesel- 
powered submarine, which stores oxy- 
gen for the closed circuit engine in 
toroidal pressure tubes that ring the - 
inside of the hull, thereby eliminating 
the need for oxygen storage bottles and 
gaining saved space. 


Treasure Sparks Controversy 


tone Saoge $50-Miion Sunken Treasure Sparks Controversy 


Effort to Salvage $500-Million Sunken 


% By WILLIAM R. LONG, 
: Times Staff Writer 


© BOGOTA, Colombia—The Span- 
ish galleon San Jose went down 
‘under attack by English warships 
tioff the Caribbean coast of South 
“America, not far from a sandy spot 
called Isla del Tesoro—Treasure 
jisland. It carried silver, gold and 
qjewels worth hundreds of millions, 
, perhaps billions of dollars—reput- 
medly the greatest treasure ever to 
‘ disappear at sea. 
_ Those riches have been lost for 
#280 years—but not forgotten. 

In 1981, high-tech treasure 
hunters using sonar and marine 
magnetometers found what they 
think is the San Jose on the 
Caribbean’s dark and sloping floor 

inder 820 feet of water. Since then, 
FEsiombians and foreigners have 
chemed and squabbled heatedly 
over prospective shares of the still 
@nrecovered booty. 
And as the government of Co- 
Sombia now prepares to award a 
salvage contract, the San Jose 
treasure hunt is getting hotter still. 
_The government has asked Sweden 
‘to arrange for the salvage opera- 
tion, but that decision has infuriat- 
,¢d American investors in a compa- 
ay that claims finder's rights. 
i 


, i Salvage Effort Delayed 
A Colombian Senate debate on 
e salvage negotiations has de- 
-Jayed the start of work, but it may 
*Pegin next spring. And by this time 
ext year, the treasure could be up 
‘from the depths and glimmering in 
e light, if all goes well. But the 
a of the San Jose is not a tale of 
going well. 
It began in 1708, when European 
wers were locked in the War of 
e Spanish Succession, a conflict 
pier dynastic alliances and Atlan- 
, tic trade. Spain, a fading naval 
power, had been unable to bring 
home a shipment of silver and gold 
from the Peruvian viceroyalty 
-gince 1695. Precious metals piled up 
Lima while the Spanish crown, 
esperate for funds, tried to organ- 
a convoy that could carry the 
asure, safe from enemy ships. 
Finally, a fleet of merchant ships 


anama. The cargo then crossed 
e Panamanian isthmus by mule 
Portobelo on the Caribbean. 

The man chosen to take the 
asure from Portobelo to Spain 
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Presumed site of b« 
eck of galle 


_ Los Angeles Times 


gu 

But before the long. Atlantic 
crossing, Casa Alegre needed to 
stop in Cartagena, Colombian, to 
ulk the hull of the San Jose, 
hich was leaking badly. And 
aiting off the coast were three 
nglish men-of-war under Adm. 
harles Wager, who knew from 
ies that Casa Alegre was sailing 
ith treasure. 

Casa Alegre was within sight of 
e harbor-at Treasure Island on 


e convoy’s treasure. 

Based on incomplete shipping 
manifests and other available: in- 
formation, Segovia estimates! the 
current value of the San Jose 
treasure at $500 million—“not 


“ counting the undoubtable numis- 


matic and aesthetic value” of the 
coins, jewelry, lamps, chalices.and 
other articles of gold and silver,’ ; 
“It is the richest. shipwreck 
known, inaccessible until recently 
because of its depth, but now 
technology has put it within our 
reach,” the historian wrote in a 
t 


' 1985 monograph regarded as aul 
es) ie 


thoritative. 


In an interview, Segovia sala 
salvaging the San Jose would be 
more important for its archeologi- 
cal value than for its monetary 

e. 3 os 
vas a unique time capsule,” he 
said. “You can’t: find a whole 

eon to study anymore. oe 
cared that reason, Segovia said, he 
was “intensely worried” early in 
the 1980s when a partnership 
named the Glocca Morra Co. was 
negotiating for the San Jose sale 
vage rights. Glocca Morra, accord 
ing to Segovia, showed little integs- 
est in the niceties of archeology. ‘4 

A Colombian partner in the cont 
pany, Rodrigo Leyva, said in af 
interview. that it recruited three 


’ 


.. American -historians to resear¢s 


the‘ sinking, then applied for <3 


‘ Colombian permit to explore, thi 
‘ area, which is near the Rosarip. 
* Islands. et ea 


Sea Search Armada, a 


? ship that evolved from a Chicago. 


investment group incorporated ‘grr 
the Cayman Islands, absorb 
Glocca Morra. Jack Harbestog? 
managing director of Sea b 
said in a telephone interview that 
more than 100. investors in the 
company have sunk nearly $10: 
million into the treasure hunt. Ha&is 
trying to raise more money to fight 
the Colombian decision not to let 
Sea Search salvage the galleon, -} 
“Our present investors are rea 
very angry and feel very put u 
by this brazen action of the Colom: 
bian government,” Harbeston said. 
“They [Colombian authorities] a¢p 
Clearly trying to steal it.”.. * 
According to Harbeston’s ‘oy 
mistic calculations, there is a 
more money to be made from : 
treasure than Colombian historians’ 
reckon. The millions of silver and 
gold coins in the treasure could. be 
worth five to 10 times their “melt- 
down value” if they ‘are wisely. 


_ Marketed to collectors, he said.i2 


Harbeston broadly hinted that if 


Colombia and Sea Search do ‘not 


reach a friendly agreement; the 
company will take legal action that 
could cloud the title to the treasure. 
__ Sea Search claims that its origi: 
nal permit to explore, and official 
» Tecognition of its notice of discov.. 


ery, give it preferential ri 
salvager and 50% of the hind ¥ 

Negotiations between the Co- 
lombian government and Sea 
Search were under way when 
Sweden began offering to partici- 
pate in the salvage project. 

In 1987, Colombia accepted Swe- 
den’s proposal, and the countries 
agreed that the state-owned Swed- 
ish Investment Bank and Ecope- 
trol, Colombia’s state oil company, 
would be in charge of the project. 
The bank would engage the Nep- 


tun Salvage Co. a century-old 
Swedish marine salvage Mind con- 
struction firm, as a master contrac- 
tor for the salvage work. 

The Colombian Senate recently 
debated the San Jose affair, calling 
government ministers to testify. 
Sen. Eduardo Mestre, a leader of 
the governing Liberal Party and 
organizer of the hearings, said he 
fears legal problems if the govern- 
ment signs a contract with Sweden. 

“I believe that there are unfor- 
givable errors that are going to 
jeopardize the whole effort,” 
Mestre said in an interview. 

Hernando Galindo, a Colombian 
lawyer representing the Neptun 
Salvage Co., said that even if a 
contract is signed between the 
governments soon, it would be 

“difficult to start salvage work right 
away. Seasonal “rough seas make 
next March or April a better time t 
Start, Galindo said. ae 

Galindo said that if the San Jose 
is where it is‘ thought to be, the 
salvage will take about four 
months and cost $6 million to ‘$7 
million. The Swedes have agreed to 
reconstruct the galleon in a new 
maritime museum in Cartagend, 
contributing $30 million to the 
museum’s cost. 7 4 -© 

Colombia will pay the Swedish 

government bank on a sliding 

scale, ranging ‘from 37% of the 
recovered treasure’s value under 
$500 million to 20% for the value 
over $1.5 billion. Sweden woult! 
‘pay a 5% discovery fee to Sea 
Search Armada. :s 


GEMINI OPERATIONAL 
THIS YEAR 


Phillip Janca, HYCO Technologies, 
Vancouver, B.C., has stated that the first 
transparent hull tourist submarine will 
be operational in 1989. It will have a 
depth rating of 2,580 ft. and will carry 
eight passengers for deepwater tours 
along the Cayman wall off the island of 


Grand Cayman, British West Indies. 


Sie 


1,000 DIVES FOR ATLANTIS IV 


Allantis IV completed its 1 000th dive last March. She, her crew 
of three and 36 passengers made the landmark plunge in 100 ft 
of water off the big island of Hawaii. She began operations in 
early August 1988 and has maintained a daily schedule of five 
dives. 

In September 1989, another Aflantis submarine will go into 
action off the shores of Waikiki Beach, Oahu, Hawaii. Since 
1985, more than 300,000 people have voyaged aboard Adlantis 
submarines at locations that include the Cayman Islands, St. 
Thomas, USVI, Barbados and Guam. 


FINNISH SUBMARINE TOURS LTD is negotiating a 


$2.8 million order of a second tourist submarine to operate off 
the south coast of Tenerife in the Canary Islands. The sub that 
operated last summer in Rauna, Finland, has moved to Tenerife 
but she will return in the summerto the Simo lake of Rauna. The 
marketing of the submarine tours in Tenerife is handled by a 
Spanish subsidiary called Subtrek S.A. 

Finnish Submarine Tours reported an income in 1988 of about 
$700,000. The company has 14 employees. Juha Airas and 
Pentti Saaskilahti, Rauna and Timo Tiirola from Pudasjarvi 
in Finnish Lapland own 90% of the shares. 


SUBMARINE RACES 

Mark your calendar, the 1st Annual International Submarine 
Races will be held off West Palm Beach, Florida, June 23-25, 
1989, Several awards will be made including a special one from 
SUBNOTES. Ours goes to the winner of the Fabulous Flair & 
Flamboyance category. This is to mean it’s not whether you 
won or lost, baby, but did you look good doing it? 

Florida Aulantic University’s Ocean Engineering Department 
will manage all technical, operational and logistics. 


MARLIN $1 DIESEL-ELECTRIC SUBMARINE 


The Marlin S1 is a 2-man diesel-electric submarine combining 
excellent surfaced and submerged performance with a level of 
autonomy that renders expensive specialized surface support 
unnecessary. With a maximum diving depth of 200m, it has 
been designed to fulfill a number of roles in the shallow com- 
mercial, scientific and leisure markets. In addition, the S1 can 
compete with ROVs on both a cost and effectiveness basis at 
tasks in which the binocular vision and perception of the human 
observer permits an understanding of situations not apparent on 
a TV screen. 

Its streamlined shapc and large ballast tanks allow it to operated 
as a fully seaworthy craft. Powered by a 50 hp diesel engine, it 
is able to maintain acomfortable 8 knot cruise speed to and from 
the dive site, while at the same time recharging the battery and 
HPairbank. Ithasa200 mile range. Its light weight and integral 
lift points facilitate road transport to alternative work areas. 
Marlin Submersibles Ltd., Plymouth, England, is currently 
building $102. and $103. These subs will be similar to S101 but 
with increased submerged speed and endurance. Battery capac- 
ity will be increased to 25.3 kWh (from 11.4kWh) and there will 
be a fast charging system using the propulsion motor as a high 
output generator. Charging can be carried out underway or 
while moored. 

These boats will be certified by Lloyds for a diving depth to 
200m. Fitted with a3kW,45 kgf bow thruster, external lighting 
and Lloyds certification, the $1+ boats will be priced at 
£120,000. 


| Treasures and secrets long lost are 
now being returned to land 


The most exciting discovery I made this year was 
not under water. It was not on the shipwreck I’ve 
been uncovering in Turkey since 1984, the oldest 
known wreck in the world, and the deepest—at 150 to 
170 feet—anyone has tried to excavate completely. 

No, my most exciting discovery was made at a sec- 
ond-hand book sale in College Station, Texas. The 
find? A slim brown book published in French in Cai- 
ro in 1949. The subject? The use of terebinthine resin 
in ancient Egypt. ~ ses 

Few people believe me, How can finding a 20th 
century book possibly compare with discovering 4 
Canaanite pendant of glittering gold on a 3,300-year- 
old shipwreck deep beneath the surface of the 
Mediterranean? 

Trust me. I’ve done both. 

My students now believe me. No matter how sin- 
cere their interest in history, they are often first lured 
to the specialized study of nautical archaeology by 
the romance of the sea or of boats or of diving. They 

_2 smile indulgently, at first, when I tell them that the 


><true excitement takes place in the library. But gradu- 


-. ally they learn, and agree. er Ay es 
> --No matter how exotic the setting—and my stu- 


‘-<dents have dived on shipwreck excavations from the 


"Caribbean to the Mediterranean, from Kenya to Ko- 


+ -rea—underwater archaeology is an adventure of the 
_ mind as surely as it is of the body. cs ho 0 


A cargo for Tutankhamen 
ae CE 


-~ Take the book about terebinthine resin. It solved one 
‘>of the major puzzles presented by the ship I have ex- 
_cavated for the past five years, a ship that crashed 
- against a rocky Turkish cape in the 14th century B.C. 
The ship carried mostly raw materials, including 
six tons of copper ingots, and tin ingots to mix with 
_ the copper to form bronze for weapons and tools. Also 
~ “on board were glass ingots—the earliest ever found— 
of cobalt blue, raw ivory in the form of hippopotamus 
and elephant tusks, and unworked logs of African 
:. blackwood (called Abny, or ebony, by the Egyptians). 
- There were even ostrich eggshells, tortoise shells, jars 
_ of olives, and whole pomegranates. cali 
But the second jargest item in the cargo was a ton 
of resin in 150 Canaanite amphoras, or two-handled 
-jars. At first identified as myrrh, it was instead, we 
now know, resin from the Pistacia terebinthus tree— 
a relative of the tree that yields pistachio nuts. * 
~~ Since no large quantities of terebinthine resin had 
ever before been found by archaeologists, I was per- 
plexed by this enormous amount, Where was it from? 
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By George F. Bass 
What was its destination? Its purpose? There were no 
written clues in the ancient texts I consulted. 

The little book I found was written by Egyptologist 
Victor Loret to prove his theory that a certain ancient 
word, written sonter in hieroglyphs, meant terebin- 
thine resin. This interpretation allowed him to trans- 
late Egyptian texts describing tons of the stuff being 
imported from the Syro-Palestinian coast, the home 
of the Canaanites, for use as incense in Egyptian reli- 
gious rituals during the 14th century B.C. No wonder 
archaeologists had never found much of it! All that 
reached Egypt had been burned for the gods thou- 
sands of years ago. 

An Egyptian painting mentioned by Loret shows a 
Canaanite jar like those on our wreck, but inscribed 
with the word sonter to indicate its contents. 

Our cargo of terebinthine resin, then, suggests that 
our ship sailed from the Syro-Palestinian coast and 
sank on the way to Egypt (by way of the Aegean). 
Weighing all such bits of evidence will one day bring 
to life a voyage from the time of Tutankhamen. 


Diving into the Bronze Age 


EEE GUIS gh SPAS? AS SAR NB RAR ee) 


It was this fascination with the past, not a love of div- 
ing, that first involved me in underwater archaeology. 
In 1959, photojournalist Peter Throckmorton wrote 
to the University of Pennsylvania Museum to ask if it 
would mount an expedition to excavate a Bronze Age 
shipwreck he had discovered at Cape Gelidonya, Tur- 
key. Because I was studying the Mediterranean 
Bronze Age at the university, my department chair- 
man asked if I would be the archaeologist in charge. I 
enrolled in a YMCA diving course, thinking I'd dive 
for one summer. More than a quarter century later, 
I’m still at it! 

Back then, however, I did not know that 1960 
would be a banner year in the history of a new field of 
scholarship. My excavation at Cape Gelidonya be- 
came the first complete excavation ever conducted of 
a shipwreck on the seabed. In Sweden, salvors were 
raising the remarkably preserved warship Vasa from 
Stockholm Harbor, where she had heeled over and 
sunk in 1628. Not far away, archaeologists were plan- 
ning a cofferdam to enclose five Viking ships found in 
the shallows of Denmark’s Roskilde Fjord; the ships 
were excavated, and later displayed in a museum af- 
ter the water was pumped from inside the cofferdam. 
In Minnesota and Canada a search for traces of fur- 
traders’ canoes and their contents in the roiling rapids 
that sank the canoes gave birth to what is now known 
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as “white-water” archaeolo ivi 
} gy. The Ci i 
Get was being raised from the CioetRiil hss 
f te /icksburg, Mississippi. Divers were explor 
ne Ms Tantei well—from the Roman port of Cass 
. , to a sacred i i 

a drowned medieval dwelling iy Gektiiny ese 

cannot explain that sudden explosion i 
ter archaeology. Perhaps the Fresnel Meniadiot i 
self-contained underwater breathing apparatus (scu- 
ba) in France provided the impetus, since for the first 
time archaeologists themselves could learn to dive 
with relative ease. Not all the 1960 projects employed 
the new gear, however, and each method used de- 
manded a different technical approach. 

That is what brought our new breed of underwater 
archaeologists together throughout the 1960s. Our 
conferences were devoted to techniques of recording 
underwater sites, of conserving waterlogged finds, 
and of locating ships lost in rivers, lakes and seas. 


I became so involved in the search for new tech- 
niques that colleagues said I was more a frustrated 
engineer than an archaeologist. We developed a 
method of mapping shipwrecks in three-dimensions 
with stereo photographs that was similar to the meth- 
od of mapping the earth’s surface from airplanes. We 
located wrecks for the first time by means of a newly 
developed sonar. I even ordered for my university a 
two-person submarine, the first research submarine 
built and privately sold in the US. for any purpose. 


The story of seafaring 


[sce SSPEARS) 


At the end of the 1960s we had the means to locate 
ancient ships and excavate them with precision, but 
there was something wrong. An archaeologist on dry 
land would not dig an Incan site in Peru one year and 
excavate a medieval French monastery the next. 
Teach that same archaeologist to dive, however, and 
he or she might be called on to explore a Bronze Age 
shipwreck in the Mediterranean one year, a medieval 
Chinese junk the next, and a Mayan well after that. 
The only thing “underwater archaeologists” had in 
common was the ability to dive. Our field needed 
scholarly focus. I needed focus. ea 
In 1973 I left a professorship at the University of 
Pennsylvania to found the private Institute of Nauti- 
cal Archaeology devoted to the study of ships and 
shipping. In 1976, INA affiliated with Texas A&M 
University to form the first academic program in 
America devoted to the archaeology of seafaring. 
Our students do not take courses in diving or in the 
techniques of underwater archaeology any more than 
archaeologists whe dig on land take special courses in 
driving jeeps or in photography; these and other use- 
ful skills are learned outside the classroom. Instead, 
students study the history and theory of wooden hull 
construction under J. Richard Steffy. 
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Professor Steffy, who abandoned a career as an 
electrical contractor at age.50 to become an academ- 
ic, is now recognized as the world authority on an- 
cient ship construction. Self-taught, he was the first 
person to reassemble a classical Greek ship from its 
thousands of wood fragments and publish the results 
in scholarly fashion. 

Under other professors, students learn about an- 
cient, medieval and modern seafaring, studying the 
economics and politics of maritime trade, the design 
of harbors through the ages, and the history of naval 
warfare. And they learn the languages that allow 
them to follow the work of European scholars, or even 
to conduct their own research in the archives of 
Spain, Jamaica and Mexico. Those who work in the 
Mediterranean study ancient Greek and Latin. Div- 
ing is secondary. 


The world’s great wrecks 


a ERE SUIS OEE STN 


In the 1960s, obsessed with techniques, I regularly at- 
tended conferences on diving physiology or the uses of 
research submarines, sonar, or the magnetometers 
that can detect iron below the sea. Now I depend on 
my staff physicians and engineers to inform me of 
new developments and I attend archaeological confer- 
ences, exchanging ideas with colleagues about Bronze 
Age trade. Did the tin on our ship come from Spain 
or Afghanistan? Who brought the Baltic amber to it? 
The Egyptian ebony? Colleagues’ who read baked 
clay cuneiform tablets, not divers, help provide the 
answers. At last ours is an academic discipline rather 
than a technical exercise. 

When I attend lectures on Henry VIII's warship 
Mary Rose, sunk in 1545 near Portsmouth, England, 
I have little interest in how she was raised in 1982— 
almost every shipwreck requires a different approach 
anyway—but am fascinated by how much new has 
been learned about Tudor shipboard life. 

The same holds true when I discuss with Donald 
Keith, Ph.D, the late 15th or early 16th century 
wreck he excavated for INA in the Turks and Caicos 
Islands of the British West Indies. I am not so much 
interested in what kinds of suction pipes he used to 
remove sand from the wreck as I am in what he 
learned about the armaments and hull design of what 
may be the oldest shipwreck ever found in the New 
World. 


Museums underwater 
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But why study the history of ships at all? Are water- 
logged wooden hulls, usually fragmentary, worth the 
time, effort and money we devote to them? How do 
they compare to Greek temples, Roman amphithe- 
aters, medieval castles and Mayan pyramids? 


To answer this, try to imagine the course of human 

history without ships. Ships carried the Homeric he- 
roes to Troy. Greek ships defeated the Persian navy at 
the Battle of Salamis in 480 B.C., thereby preserving 
Western civilization. Rome at its height was depen- 
dent on food brought annually from Egypt in huge 
grain carriers. Think of the later Vikings, of Colum- 
bus, the Spanish Armada, the Mayflower, the Battle 
of Yorktown, the Civil War ironclads Merrimack and 
Monitor, clipper ships, and Mississippi steamboats. 
Where would the world be without them? Where 
would we be today without giant oil tankers? 

Seafaring began earlier than farming or animal do- 

mestication. Before pottery or houses or metal objects 
were made, watercraft were launched. We don’t know 
exactly how far back this goes, but 30,000 years ago 
humans reached Australia by something that floated, 
and clues left by what are popularly called “cavemen” 
show that Mediterranean islands were explored at 
least 10,000 years ago. 

Add the fact that ships carried virtually everything 
ever made by humans, from tiny stone blades to the 
prefabricated stones for entire medieval churches, and 
you will have some idea of the value of nautical ar- 
chaeology. It is revealing an extraordinary museum of 
antiquities beneath the sea. 

Most of the world’s surviving Greek bronze statues 
are the chance finds of fishermen, sponge divers or 
sport divers; if these statues had remained on land, 
instead of being preserved in wrecks, they would long 
ago have been melted down as scrap. My team of ex- 

cavators raised from a single shipwreck in Turkey a 
collection of medieval Islamic glass larger than all the 
world’s collections of such glass combined. A 14th 
century Chinese merchant ship off Korea in the 1970s 


yielded 12,000 art objects. 


Saving our sunken treasures 
PBs ER EE et EE 


The future of nautical archaeology is as bright as the 
public will allow it to be. Unlike historic sites on land, 
however, historic shipwrecks in American waters 
were not legally protected until 1988, when President 
Reagan signed into law the Abandoned Shipwreck 
Act. This removes historic shipwrecks from admiralty 
law and places them under the protection of state 
laws. Admiralty law encourages the salvage for profit 
of ships in distress, But admiralty law was written 
long before the invention of modern diving equip- 
ment, before anyone dreamed of a field called nauti- 
cal archaeology, and was not intended to license the 
looting of valuable historic monuments. 
Unfortunately, not all countries have protective 
laws. Poorer nations are sometimes convinced by trea- 
sure hunters that they will obtain wealth by sharing 
the gold and silver the treasure hunters promise to 
bring in if only given permission to excavate wrecks in 
_ those countries’ waters. Very, very few treasure hunts 


ve yet 
turn a profit, however, and cee Ne ey vet 
to show any interest in spending ships that, properly 
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storing old ships. Yet it 1s sucd >" : bee 
dtéolaved in museums, attract tourists, bringing 


more money than could ever come from n ie oe 
gold bars. This has been shown again and ag Ba 
Mediterranean lands to Scandinavia. The a os 
housing the warship Vasa, in fact, 1s Stockholm s Pp 
mier tourist coy wea aie 

The greatest reward to be deriv: : 
arehteniog however, bears no price tag. It is the en- 
richment of the human spirit. The underwater ar- 
chaeologist who meets the challenge of working deep 
beneath the waves is driven solely by curiosity—the 
curiosity that makes us want to learn as much as pos- 
sible about the universe around us. 


ed from underwater 


PIRATE TREASURE IN 
CANADIAN WATERS 


After almost two centuries of searching 
for a rumored pirate treasure on Oak 
Island off the Nova Scotian coast, anew 
twist has been added based on a press 
release by Novosti, the Soviet news 
agency. 
Dmitri Romanov, a Soviet citizen 
living in Rostov-on-Don, says he’s 
broken acode used by the pirate Vasseur 
in a note that he reportedly passed to a 
crowd just before his execution 300 
years agoon Reunion Island. According’ 
to Romanov, the searches in the area 
called the “Money Pit” were mis- 
directed and that the treasure is 
underwater, not underground. 
Last summer, the Triton Alliance, a 
Nova Scotia and Montreal consortium, 
announced a $10 million effort to find 
the treasure. Triton had spent over $1 
million between 1970 and 1987 tolocate 
the booty that is rumored to contain 
millions of dollars of treasure. 


BRITISH SUBMARINE 
FOUND IN THE SOLENT 


Isle of Wight diver, Martin Wood- 

ward, has located the wreck of AJ, a 

submarine launched at Barrow in 1902. 

It was the first all-British designed and 

built submarine to opcrate in the Royal 

Navy. She was sunk in a collision off 
Portsmouth in 1904, raised several years 
later, only to be sunk again in 1911, 
Woodward is keeping the wreck site a 
secret until he can organize a consortium 
to raise it. 
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World’s océais rising. 


-- C/4¢ Mav 1¢ed) 


~ tEMALy * 


(Mo 


Canadian scientists find 


From Reuter-AP-cp 

_ WASHINGTON — Two Can- 
adian scientists reported stron 
new evidence Thursday that the 
world’s oceans are slowly but 
steadily rising, a finding they say 
probably means the earth’s at- 
mosphere is warming up. 

___ While the report may prompt 
visions of New York or London 
being slowly buried under the sea 
the real danger is that the world’s 
climate may be changing, per- 
haps because of the’ so-called 
greenhouse effect, University of 
Toronto geophysicists W. Richard 
Peltier and Mark Tushingham 
said in a study to be published to- 
day in Science Magazine. ~ 

“Our analyses should not be 
construed as proof that global cli- 
mate warming due to the en- 
hanced greenhouse effect (or 
some other unknown cause) is oc- 
curring,” they cautioned in the 
journal published by the Ameri- 
can Association for the Advance- 
ment of Science. 


“it would not be surprising, 
however, if the direct action of 
the expected enhancement of the 
greenhouse effect were first ob- 
served through an indirect re- 
sponse such as an increase in 
global sea level.” 

Measuring changes in global 
climate is a complex task and re- 
searchers tend to disagree about 
the results. Weather varies con- 
siderably from day to: day and 


year to year, making i 
detect trends over ‘nay sipiP aige 
For example, while some re- 
Searchers contend temperature 
records show a global warming 
over the last century, others say 
that the apparent rise was caused 
by city growth around weather 
stations raising local readings, or 
other special circumstances. 
: However, many scientists be- 
lieve the greenhouse effect is al- 
ready at work on the world’s cli- 
mate, but proof has been evasive. 


The theory is that the burning 
of fossil fuels and other human 
activities create gases that trdp 
the sun’s heat and cause tempera- 
tures at the earth’s surface to 
slowly climb with potentially dev- 
astating environmental consée- 
quences. . ela pee 

The global sea level is rising 
by. between 2.0 millimetres sand 
2.4 millimetres: a year, Peltier 
and Tushingham concluded. 3 ¢ 

- Their study differs from pré- 
vious attempts to gauge global 
sea level trends because it 
filtered out. the lingering effects 
of the Ice Age, which ended 
roughly 6,000 years ago, Tushing- 
ham said in a telephone inter- 
view. : 2 

Because scientists have been 
uncertain of these effects, they 
have tended to discount previous 
reports that the. global sea level 
has been on the rise. :: 7 


Harbor Branch Signs Agreement 
With CIBA-Geigy Pharmaceuticals 
RAdm. J. B. “Brad” Mooney Jr., 
president and managing director of 
Harbor Branch Oceanographic Insti- 
tution in Ft. Pierce, Florida, recently 
announced a “sponsored research 
agreement” with Summit, New Jersey- 
based CIBA-Geigy Corp.'s Pharma- 
ceuticals Division. “Under the agree- 
ment, scientific research in the bio- 
medical area will be conducted on 
chemical extracts derived from marine 
organisms provided by Harbor 
Branch,” he said. Mooney was ocean- 
ographer of the Navy and, most 
recently, chief of naval research. 

The institution’s Division of Bio- 
medical Marine Research, directed 
by Dr. Oliver McConnell, has over 
the past few years been dedicated to 
discovery of biologically active com- 
pounds collected from snorkel depths 
to 3,000 feet down using HBO! man- 
ned and unmanned submersibles. Re- 
searchers have already discovered 
several promising, chemically pure 
compounds that could lead to devel- 
opment of new ethical drugs. 

Under the five year agreement, 
HBOI will provide CIBA-Geigy with 
extracts from several marine organ- 
isms that will be evaluated by the 
latter's biologists as potential phar- 
maceuticals. HBOI research chem- 
ists will work on any discoveries in 
purification and isolation of the pure 
active compound. Then, preclinical 
and clinical development will be per- 
formed by CIBA-Geigy for ultimate 
introduction into the pharmaceutical 
market. 

Dr. Gabriel Saucy, HBO! director 
of development and licensing, noted 
that, even though it’s a long journey 
from ocean to marketplace, HBOI 
researchers are excited about the 
potential for new drugs from marine 
sources. Marine plants and animals, 
he said, represent a rich and rela- 
tively untapped source for the crea- 

tion of new and useful drugs. 


Close-up of stern of Laney Chouest shows 


Caley handling system and maintenance & support 
shack for DSVs while at sea 


eve 


By IAN SCOTT 

Somewhere off Nova Scotia’s 
southwest shore, a small piece of 
Hawaiian sonar equipment is 
flashing, beeping and bobbing in 
the cold Atlantic swells. 

Seafloor Surveys Internation- 
al, the company which developed 
the $100,000 “side scan sonar,” 
lost it about 85 nautical miles 
southeast of Shelburne when a 
tow cable gave way. Now the 
company is offering $5,000 US to 
anyone who can return their 
equipment. 

“It’s supposed to float. It has 
got a flashing light on top and a 
radio beacon,” said Seafloor’s op- 
erations manager. 

Frisbee Campbell said the 
sonar should be easily visible to 
fishermen in the area even though 
it floats just at the surface. He 
said the sonar’s fibreglass outer 
skin — covered in dents and 
scratches — is coloured a day-glo 
greenish yellow. 

He said it is covered with la- 
bels identifying what it is, who 
owns it and who ‘to call to collect 
your $5,000 reward. 

The sonar, properly called a 


- *“CHAOWICLE -n KAA 


fferéd for | 


“side scan acoustic mapping 
sonar towfish,” measures eight 
feet long, 2 and 2'% feet high and 
about a foot and 2'2 wide. It 
weighs a little more than 500 
pounds and should be dragging 
about 100 to 150 feet of line, said 
Mr. Campbell. 

Based out of Honolulu, 
Seafloor Surveys was using the 
eight foot long sonar to conduct 
an underwater cable route survey 
for AT&T and Teleglobe Canada. 
The companies are planning a 
joint project to lay a fibre optic 
cable from New Jersey and Ten- 
nant Point, south of Halifax, to 
Europe. 

Frisbee Campbell of Seafloor 
Surveys said he doesn’t know how 
the cable broke but he said “we 
lost a piece of sonar equipment 
our company developed that does 
a very good job of mapping the 
ocean floor.” 

Mr. Campbell said the MV 
Arctic Prowler, which was towing 
the sonar, started the survey on 
May 5 but was forced to quit 
when it lost the sonar two days 


ter. 
“They did some bottom sam- 


Despite defence 


hybrid 
ready | 


‘By Randy Jones — 
Ottawa Bureau 

OTTAWA — An Ottawa- 
based company says it won't be 
pushing its hybrid submarine 
technology now that the nuclear- 
powered submarines have been 
cancelled. 

But Ottawa-based ECS Group 
business development and mar- 
keting vice-president Rudy Sligl 
isn't ruling out the possiblity in 
future. 

“It’s business as usual,” Mr. 


, 


Slig] said recently. “But the cor-. 


porate strategy has always been 
that we are supportive of the 
three-ocean concept.” 

Defense of Canada's three 
oceans, particularly the ice-cov- 


ered Arctic, was one of the main. 


arguments used by the Depart- 
ment of National Defence to justi- 
fy recommending the purchase of 
10 to 12 nuclear-powered subs in 
its 1987 white paper on defence. 


cuts, 


ROWECLA ~[fAA 


ub technology 
“riéxt decade” 


“T think the. government 
made a very tough decision based 
on budget constraints. We like to 
say we support DND’s position. In 
a way, I think the cuts were too 
dramatic. But we will not be 
doing any aggressive public rela- 
tions work right now,” the vice- 
president said. 


ECS is developing a technolo- 
gy which produces so-called hy- 
brid subs. They take conventional- 
ly-powered diesel-electric subs 
and supplement their power with 
small-sized, low-temperature, 
trouble-free nuclear reactors. 


Although slower than nuclear- 
powered vessels, the technology 
allows the hybrids to stay under- 
water longer than their conven- 
tionally-powered cousins. — 

The Royal Dutch Navy and 
other manufacturers, who have 
remained anonymous, have al- 
ready expressed interest. 


CUS MI Ae 117) CIS MAY aay. 


ost sonar! 


pling but they had to return: to, 


Halifax until et” re 
to the | 
placenis is the second sonar; 
Seafloor Surveys has lost. 1 A 
summer, the company lost a siml-. 
lar sonar in the Caribbean. ‘They: 
idn’t find it oh 
aim After we lost the one Tasti 
summer we decided to build’ a, 
second one just in case it hap- 
pened again,” Mr. Campbell said. ‘ 
Mr. Campbell, who spent sev-: 
eral years working with the..Uni-: 
versity of Hawaii, said his -past 
experience with similar équip- 
ment is that they wash up..om 
some distant shore a couple...off 
years later, a little more, 
scratched up but otherwise-? 
good shape. rick 
He said he hopes someone! 
spots the sonar and notifies them. 
“It’s worthless without er the 
tronic equipment on board 
ship. It’s really not of any use to 
anyone but us.” abe. evereeey 
Mr. Campbell said the ( 
ticated sonar makes an image. of; 
the ocean bottom similar to an\ 
aerial photograph while it: 
produces a contourmap. ~~~ 3 
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U.S. Navy’s new DSV support ship Laney Chouest is 
now based in San Diego 


-2%- 


DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 
SEPTEMBER, 1989 ’ 
Vol. OCA No. 3, Published by the Deep Submersible Pilots Ass'n 
The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 
Requests for information or Ct to this Newsletter may 


be addressed to: 
in ‘Hobert—K.~R. Worthington or Donald E. Saner 


Peegees dents bditor, .DSPA Sec'y/Treasurer, DSPA 
PEsOOS Curie vt. 9182 Newmont Dr. 
Sad gOreso yy CA. 92122 Sansbieeo, sch eG2ieg 
e008 ).459-0659 (619) 484-3563 


“ Mts Forman 

Membership Chairman, DSPA 
_Mohican Ave. 

ZO, Ch Qieel leh 

(275- 0294 


S_AND_ COMMENTS 


elcome to Seaemne new members: ee 
off (Associate Member) of Rebikoff Aerosub Byeeens, 
i D/imy embor in Baas WANE 0 ee ee NE ae 


, Wen uceniace mai SE ae 
The M/V TRANSQUEST, owned and See pics ane the Ui: Tata ea 
as support ship for Lockheed's D Ate years: word fro ae 
Deep Submergence Program for the os narterfor other purp 2 
nie scopt pete She rs SDCr BV elas i Oe ae iis er Ui eine 
TRANSQUEST Hama 100", x. 40" diesel vessel bf ctype edib 
rated elevator platform capable of lifting ©" nnd Science, nee) 
For information, contact Lockheed a ah aie: as Siete ae 
3429 Calle Fortunada, San Diego, CA 92123, oe 

PAIN hieerat git \eJ0Ne: 

STANDARDIZATION OF UNDERSEA FEATURE NAMES, @ Speen Aa WetienZe., 
International Hydrographic Bureau, Monaco; aval Bes fan seuene 
is of interest to all persons involved with explora 


oceans. 
OF REMOTELY 


GUIDANCE NOTE ON THE SAFE AND EFFICIENT OPERATION 
AODGS 14" February 1989, provides a primer on the 


OPERATED VEHICLES 
subject for anyone interested. Your Editor Nasco yrs courtesy of 
Alex MacDonald, available for loan on request. 


DSPA membership cards- Don Saner promises that new cards will ce 
mailed ASAP after 1990 dues are paid. All hands are urged to sen 


dues ($15 for USA and Canada, $20 for overseas addresses) to Don 
in January so he can get the cards out en masse at that time as 
much as possible. Be sure to advise him of changes in adaress, 
telephone, etc., at that same time. 


DSPAMonthly Lunch Meetings were held in San Diego as follows: 


June 15, 1989--12 Members and 9 guests present. Chuck Nicklin, 

world famous underwater photographer, recounted his firsthand 

story of the filming of the movie "The Abyss"Fascinating details 

ana Chuck's obvious enthusiasm kept us all engrossed. This = 


_ exciting film has since been released. yenenec! Be 


/ duly 20, 1989--13 Members and 4 guests presen teeeaeoae: 1] 
ounced that Lockheed's R/V TRANSQUEST will ees 


and will be availab 
~1990.--Andy Rechni 
+ Desc 


and II, the USSR's 6,000 m. deep submersibles. (There are only two 
other 6,000 m. Submersibles, the US Navy's SEA CLIFF end Frane's 
NAUTILE.) Andy reports that Support ship 2nd suds are meticulously 
maintained and operated, KELDYSH provided the most comfort treat 
Andy has ever experienced at sea, luxurious, except for the fcod, 
Dives on the Mid-Atlantic Ridge had been made with USA Scientists 
on board in June '89 before their visit to Washington in July. 

The Bermuda dives involved massive chumming to study six-gilled 
sharks. The sad loss of a Surface support diver in a night dive 
operation resulted in Cancellation of remaining dives, including 
those scheduled for Dr. Rechnitzer. He will participate in 

dives in:0.,.000 ft. \dWep Lae Baikal next summer and in Indian Ocehn 


MIR Caves) clin} 01. 


September 21, 1989--9 Members and 7 guests present. Member LCdr. 
Reed Popovich, O-in-C DSV SEA CLIFF, gave a brief refresher on the 
EA CLIFF (20,000 ft.,titanium 


characteristics and Capabilities of § 
CaO aT tas Cla Ah Personnel sphere, 3-man) and her 240 ft. support 
ship LANEY CHOUERST before launching into a description of recent 
missions. Primary interest centered on the recovery of an SH3-H 
helicopter from USS RANGER which crashed in 2600 feet of water some 
65 miles SE of San Clemente Island. Initial location was made by 

a Navy ROV, uSing sidescan Sonar. SEA CLIFF found the helo hed 
broken into three badly smashed Sections on impact with the wéecer, 
obviously entering at high speed. The wreckage had been in tt 
water six months when SEA CLIFF attached a 5/8", Zc (UC0R Ub, Ae Sameoemea, 
line carried on a special reel mounted on SEA CLIFF toreach ion wt ire 
SECTIONS for recovery by the surface Ship. The-four bodies were 
a;SO recovered.Other SEA CLIFF operations, including photography 


of an F3F-2 were also described, xt 


NEWS FROM MEMBERS : 
Masahiko Ida--Chief Pilouse SH UNKAle 2000 (5/2/89) é bir tasangge es «| 7 
"Iam paying five years membership dues now.-SHINKAI 2000 COMD Mer gant 
ted 400 dives on April 13, 1989; and SHINKAI 6500 started a test 
ive series which will run from April to August this year 3a 

nge my address as follows; 6-15-7 Hirasaku, Yokosuka K 
8, Japan; Phone (0468) SHAlealONB ehh ya aoe Sa a ee 


ALVIN( 6/15/89) 


isited.-l have 
ice office 
da and the 


lnavic ey: 
na a very n 
iB ope Flori 
an assist 
et me 
good repul- 


~The prices 
beau- 


I have never seen ib crowded anyplace we 
1 estate sales again an nave fou 
I have learned a lot bout this par 
If there is any way that 
others who would like to move to Paradise, 
office that 1 am working with is small and ha 


ation for working with clients on 4a 
for homes here are amazing. For $80,000, you can 


tiful home with a swimming pool; and, for 
get a waterfront home.- The weather is like 
Pacific; and, during the rainy seeson, the 
uled from 4;00 to 2 OL! jor Sides ; h 
(8/10/89) "All still going well ROPE ep ameu Daca 2’. arene ie TOY 
real estate business. Nobody told me Chae atd have: vO, sons nights 
and weekends. We have been here two years now and still love it. 
Last month when we were going to the beach for a walk, 
of turtle tracks where they came up at night to lay Pilea Cee a 
The manatees still come up to our dock for fresh water from the 
hose.-Every day is beautiful, but most summer days are hot so you 
have to use the air conditioner in the car and sometimes in the 
house. 1 love the climate here, sunny and pretty and green all 
year long. No cold, gray days that I always found depressing: 
We get bananas, oranges, and grapefruit from the trees in our yard: 
and they are better than you Can buy in the stores.-rhe cat iia ts) 
in the pool area. The only trouble is that she climbs the screens 
when she sees a bird or a lizard. I have had to replace some of 
them a couple of times.-Most of the time, iMlaven jroo) 2S around 90°, 
making it nice for swimming at night when it cools off. The 
prices of homes here still amaze me. I saw one the other day in 
a development for $31,000, and you can be on the ocean here in a 
townhouse for $60,000.- I miss all my friends but not so much that 
1 would go back up north.- If you know of anyone who is thinking 
of moving down here, have them get in touch with me at 425 Skylark 


Bivd., Satellite Beach, FL 32 Biome HO) eilel Se a0 


and 
gone. into rea 
to work at. 

real estate here. 


you fin 
thunderstorms are s 


Pat Smale---Atlantic Defense Industries (6/17/89) | 
‘Here are a few more clippings for possible inclusion i 
* ter.- I have also enclosed the first draft of our 
et list for the book, 'Guide to manned S eo ts 


conta 
marines'.- Have been keeping very busy with w 
0. SI _ How is the DSPA Logbo 


SRY 


A 


Alex MacDonald---ex-LEO, PIscrs 
"I'm probably the Dspa 
I thought to corr 
a) 'The AODC Guidelines 


approved, 


(6/22/89) 

Member who has the least contact with you. 

est that and Start by Sending you the following: 
for ROV's, b) 4 cartoon. Hope both are 


Treasure hunt in sunken galleon 


aims to recover £500 million 


D HECTOR MACKENZIE 


eae 
AN ABERDEEN-based man is 


to lead a spectacular treasure 

hunt which could recover booty 

worth £500 million. 

Mr Gordon Richardson, 
Keig, near Alford, is Project 
manager of a salvage team who 
aim to recover gold, silver, 
jewellery and gems believed to 
be in the 17th-Century wreck of 
a Spanish galleon. 

The wreck, believed to be the 
treasure ship Nuestra Senora de 
la Merced, which sank with 
nine other galleons in a burri- 
cane in 1622, lies in inter. 
national waters 100 miles west 
of Key West, Florida. 

Mr Richardson (46), who two 
years ago formed Oceanwise 
International, has designed a 
remotely-operated vehicle 
(ROV) to probe the wreckage 
1S00ft. beneath the surface. 

He said: ‘“‘ROVs can be used 
for many other activities, and I 
always wanted to try them 
out.’’ 

He is working closely with 
Aberdeen-based Ametek Off- 
shore, who have helped him- 
develop the £1 million ROV to 
collect items without damage. 

But the team have met claims 
in the US that they are out to 


(7/10/89) 


"Looking thro the 
Journal I found the enclosed story, 


make a killing and are dese- 
_ crating aseatomb.' 

' Mr _ Richardson countered: 
' “We are not grave robbers — 
we're not going down just to 
smash and grab this wreck. We 
will be taking a very responsible 
attitude.”’ 

The salvage team would work 
alongside conservationists and 
; archaeologists, and if treasure 
» Were found it would be dis. 
Played for the public. - 

But he added: ‘*At the end of 
the day we may want to sell 
some of it. At any rate it is an 
extremely important find be- 
Cause it is an authentic Spanish 
q vessel of the period, which is of 
= great value in itself,” 
® Already a sister ship, the 
~~ Alocha, has vielded treasure 
~ “orth an estimated £250 
* million. The Merced was 
twice that 


~ _ Mr Richardson said the ROV 
should be assembled within 


g four weeks and on site by 
Le S28 August for the salvage oper- 
y Se" ation, which could take two 
Z 2 ee [ss A SR sR SENSIS years. 


— Mr Gordon Richardson with the arm of the remotely- 
controlled vehicle which, he hopes, will raise the treasure, 


pages of the local newspaper Press 
Note also an Aberdeen company 


Wharton Williams Diving are going after enother Balleon in 800! 


water off the Columbian coast. 
Diving techniques. 
from the Edinburgh 
Keep up the good work." 


ee 


ory pas = ii Undersea Research Laboratory (7/5/89) 
T thonehe i et &ive you an update on HURL activities =; 
Of PISCE Sint» We are still doing a major ref t and 
I have enclosed some drawings of wt t it mi 
Dleted.- When Intersub made the ek 


They 
They are the same 
a few years ago. 


are going to use Saturation 
firm that raised the gold 
Enjoy reading the Newsletter, 


Loihi.- The other news is that >HURL has purchased a ship pe ty 
will undergo conversion to become a 230! support ship for SME 
This will enable HURL to meet the demands for submersible operat 
ions throughout the Western Pacific. We will be launching and 
recovering from the ship with an A-frame system instead of using: 
our LRT. The LRT enables us to dive in virtually any sea condition 
but limits our ability to service the submersible in rough seas. 

We will maihtain our’ ability to use the LRT if we find the A-frame 
operation too limiting for certain areas.— As an operations crew, 

we are looking forward to working with a dedicated HURL ship and 
having the opprtunity to compare the advantages and disadvantages of 
the A-frame and LRT from hands-on experience.- 1 shall try to keep 
you posted as things develop. I noted the request for information 
from Members; and, as a Member, I shall endeavor to get the submer- 
sible news to DSPA first.- Along with the PISCES V drawings, 1 have 
included a specifications sheet on the PISCES V for your fie 
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P5 ‘ : 
DEEP OBSERVATION SUBMERSIBLE 


SPECIFICATIONS SYSTEM 

General Data Buoyancy Control 

Length: 20’ Soft ballast tanks displace a total of 
Width: 10’6" 1904 Ibs. using H.P. air. Dropable 
Height: 11’ descent/ascent weights. Hard ballast 


tanks and hydraulically powered seawater 
pump give 450 Ibs. of trim adjustment. - 


Weight: 12 tons 
Payload: 600 Ibs. 
Crew: 1 Pilot 2 Observers 
Life Support: 140 hours for 3 people 
Max. Operating Depth: 6,280 ft. — 
Power: Two lead-acid batt ery systems: 
120 VDC at 330 Ah capacity ~ 
_ 12 - 24 VDC at 220 Ah capacity ; 
Propulsion: Two side mounted reversible. 
2 thrusters tiltable ee 90° 
Speed: 2 Kts. — 
Duration: 6 6-8 hours, 


HP. Air pus 
Carried in 8 externally mounted cylinders 
with a total capacity of 890 scf at. ; 
3000 psi. Used for ballast system and ~ 
magn Dresrhing eppereroee nites 


is Oxygen 
; ~ Two 20 Liter tee available for daily = 
Te ee = aes i Sr nee! Independent emergency supply | located 
STE, pubs dias Sater in aft sphere hes 2 Sepectty of 454 cu. ft) 
; see Gia ice oS ee _ at 2640 p 

CONSTRUCTION °° Tat ay eae 
Builder: International Hedroavaeiice of - 
_. Vancouver, British Columbia ~ 
Classed by American Bureau of shivpiae 
Materials: Personnel sphere, Trim sphere, © 
; and Aft sphere: HY 100 steel : 
tame: Welded, oil-filled, Bprcceure 
ompensated NSieS steel. on. 3: fe. 
Viewports: 3 forward looking acrylic 
indows, 6" diameter. 
enetrators: 316 SS inserts to pass 

electrical, hydraulic, air, and oxygen — 

‘s through the hull. 


tebe tend 5 


Venlsnene : Ba, so ssiiae 
Cabin Scr aanhere is monitordd by oxygen and — 
CO, analyzers. Oxygen level is maintained _ 
by Constant flow. CO, is removed by. ~ 
‘electrically powered scrubber unit and _ 

greadules, co, absorbent unsterial : 


> Hydraulic System ot 

_ Electric pump and sclenbide si praviae 4 gallons 

per minute at 200 pai to the ciemes 
ares EI BONS 


; Bae? ee eet eee telephone 


: EQUIPMENT. 3 ; 

The submersible i is Sars with the 
.. following items and can be configured as . 
__ hecessary to accomodate a variety ce missio 


Controls and Instrumentation 

The pilot has available all controls 

necessary for the operation of all 

submersible systems in both normal and 
emergency situations including thruster - 
controls, buoyancy controls and indicators, 
battery condition instruments, depth and5 
pressure gauges, magnetic compass, life _ 
support monitoring instruments and controls, 


“requirements.-~ a 


“-- > Osprey ' VP video & plotog Mie camera 


; _ Hydraulically operated manipulator ~~ 
- General purpose science basket- 7 se=. 
‘Seabird Electronics Seacat CTD profiler. 
- Wesmar SS 146 sonar 3 
_-- EDO Western Micro-Navtrack sila Ano 
~~ Daseline acoustic eedisag system. : 
_ >. External lights ©: 
- Externally mounted thermistors - = 
internal ™meters 
- ance Hades system at 


be? 


Bob Walker=-<ex-MARIEA 1 (6/24/89) i enclose the table of 
ite —oomised at the July dspa meetings Isha aie aaa 
Ss promised a der construction: couple of covers 


tourist subs in operation ane un losing 4 
tions.= 2 ait aretha CHALLENGER Dee? that Don 
m ° been calib- 


in a couple of correc A TJ hie 
of the TRIESTE dives to the botto ha 
Walsh gave me. Notice the depth. The depth Br eauseion at the July 

Since there was some h anniversary 


the 30t 
Sate Lo include them in 


rated in fresh water. 
ething to co 
2607 C Fulton Save 


meeting about doing som 
of this historic dive, lI thought you might 
the Newsletter.- Please change my address to: 
Berkely , CA 94704. Phone: (415) 486-0360." 


E The Deily Telegraph 
* fot Leadon! 


50 Rockeleller Plaze 


VIA AIR MATION 


7 50 Rockefeller Plaza, 
} New York, 20, N.Y. 
UXITED STATES 


| niicheHer gre Dey um 22 fe 


nn] 


Katsumi Sakakura---JAMSTEC (9/ /89) 
"JAMSTEC's new submersible SHINKAI 6500 has succeeded in diving 


to the maximum depth 6527 meters on 11 August with a test pilot 
of Mitsubishi Heavy Industries at the controls. After final check 
she will be delivered to JAMSTEC at the end of November. First ~ 


research dives start in 1991." 


SEAL 
eae si 5 > 


ms. 
roughly the size of Mt. Baker in \Washinsion state’s nonihipestees area—has been di 
= scovered - 
and eee by. National Oceanic & Atmospheric Administration scientists aboard the agency’s _ 
. In his report to NOAA headquarters, the vessel's eee officer, Capt. 


Dan J. Pager 
Bay to Bay Blvd. 
pa, FL 33629-6722 


Dear Irene & Charles: 


Since I 
the latest 
several! months ago. 
Colden Trout {n 


from 


Sorry 1 haven't written 


forward to receiving One 
doling ap excellent Job of writing {t and getting It out, 


left Dopa Subsea 
Kariea 


Mr. 
P.O. 


Houston, 


Jn such @ 


I 


the Coenary 
month or two ago and went home to Oklahoma. 


Half Fath 


I have been very busy, 
in Salpan. 
Alex Curqueso 


Island 


Charles Simpson 
Box $752) 


TX 77052 


long time. I always look 
cm, and both of you are 


but first, 
; Chris Peterson jert 
® pow working on th 
8. Cib Bleving left ‘i 


The pllots now in Safpen are Cal Parsons, Jack MeClure (a 
new pilot), D.J. Sablan and Charlie Oden. 1 am very 
dissapoloted that no ope at Dosa has been pending apy 
covers. I recept)y made @ request to @ friend ip Saipan to 


tell the pllota to send In nome covers. 


Let's hope they do, 


After leaving Sajpan, ‘Betty (my wife) and 1 bad « very nice 
apd very long vecation in London. 


in 12 years that ve hed Christmas with her faenily. 
got to see several old friends from all over the 0 £. 


vacation. 


This was the first time 
Ve siso 
Creat 


In January Betty and I went to Switzerland where I 6id some 


consulting for Jacques 
Line AC on 
subpers! ble. 


Piccard, 
their new 


the design of 
It will be a plush sub when completed. 


We returned to the States 
done a few consulting assignments |! 
get a chance to call you, Charles) for an Offshore Drilltog 
Contreclor thet I used to work for. 
consulting for different tourist submersible manufecturers. 


{fo February. 


Cebruder 


Sulzer, 
16 passenger 


and Deep 
lourist 


Since then 1 have 
mn Texas (Sorry 1 didn't 


1 have also done some 


Last Friday I rece{ved my USCC 100 ton Kesters License 
which {is ae must {f one wants to operate oa tourist 
submersible in US weters. Iwill shortly apply for a 


tourist submers{ble pilot endorgement for my license, 


Ip February I was the 


Submersible Pilots Association 
paturally, 


apoke on wes, 


Iwo weeks ago, Wild 


guest speaker 
(DSPA) meeting. 


Formap 


accepted a8 a member of DSPA. 


I would strongly recommend that 


the monthly Deep 
The topic 1 


at 


the tourist sutmersible industry. 
informod me that 1 had been 
all toursst wsubdmersible 


pilots apply for mesbership (or Associate Kenbership) in the 


Deep Submersible Pilots Association. 
submersible 


see the tourist 
membership ip DSPA. 


owner 


I would eso Jike to 


s apply for corporate 


I‘m sure that by now you have received the letter from Bruce 
Jones with the list of tourist submersible operations thet 


we worked up. 


{ssues of One HKelf Fatho 


f{pd, 80 we Just put a 


accidentiy omitted while 
(which I stil) haven’t found). 


I have enclosed «@ 


1 gathered oa 


Jot tb 
Some 


list of addresses 
submersible operations that ] know of. 


in the box. 
looking for 


e informet{on from past 


{oformat{on we could pot 


RSL's PC-1203 was 
it’s start up date 


for a3] the touriat 
1 havs po addres 


for a few of the operations, some operations may have gone 


out of business, 


may wish Lo publish this list so those readers that 


and some new ones may have started up. 


You 
nd out 


covers wit] have a single reference for #11 the eddresses. 


If you, 


edditions, or other pertinent information, 
I appreciate spy 


Be at the eddress below. 
we. 


Well, that’s about ell for now. 


or wembera of One Half Fathom have any corrections, 


please sepd it to 
help you cap give 


J wsi] write again when I 


bsve more news that may be of interest to you. 


_ Cheers; 


GE 


Ci 


SI4-100's Underway 


ger clectro-hydz. 


are under 


De foes age! 


12/63 


12/84 


PCs” 


PC4H02- 


| 
a. Ss 


1/65 | PC-1205 


Garo Caytas Evil RS. 


12/65 


“Aiaras | 


Gand Cayra. BW) Alanis Tours 


| 267 


asi | 


Bambeons Alianhs cid. 


5 | 267 | Poweor |. 


Rota, Maranas MIC Corp 


ase ee es 


Rare W 


46 


Pisces Il 


2 


| Grang Cay, ew 
“46 Sarpan 


St Cron, USVI 


Aquanus 


Oahi, Kena 


rs Deepsub 


Cozume. Mexicg 


(G59 


Si Thomas, USVI 


af 


Golden Trout 


Manea Ii 


Finiand, Sweden & 
kas 


Cheju-do Island, 
South Korea 


SADC 


Fluid Energy 


Atlantis 1V 


Dolptun | 


Aiamis Vii 


Seats 


se 


Oahu, Hawa: | 


46 | Maes Sea | 


93 


| Locations = 16 ; 


* Denotes submanne that is not currently in sence 


W-Sut 


Laivateousuus 
SADC 
Laivateoksvus 


Plongeée 
SADC 


Lawatectsjut 


Buliders 


Submarines Under Construction (by delivery date) 
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Nine new subs to begin aperazing in ‘89 


Deliveries = 10 
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Finland based Submanne Oy re- 
pons they have signed contracts 10 
begin production of 1wo 48 passcn- 
‘aulie submannes 
that will operaic in Europe Bothcralt 
consinsciion 15 Belgium. & 


_ Industry Revenue Up 200 


Submarine Tour Industry reve- * 
-fucs should niore than double in 
1989, according to IMMA estimaics | 

Gross revenues from passenger sub 
marine operalions approximaicd 

$162 million in 1988, up from $7. 

on in 1987, Esti 


JUEF Calls For information 
Jores. Matsuo & Associaics. Lig , 
ve pebiishcr of Viewpors have 
mossed information fiom wonst 
sulcaane manufaciurcrs recarding 
the com. availabilay and spocifica- 
hors Of their submersibles. The in- 
ion will be included in an 
<4 version of Passenger Sub- 
mernts: A Comprehensive Analy- 
the Submarine Tour Industry 
analysis 1S intcndcd to provide 
Talon Or Ue indusiry 10 poicn- 
ta submanne buyers worduide 
IMLA anticipaics disseminating 
Stvera, thousand copies of fe up 
Ga.c4 edition The deadline for infor- 
mann 1s March 31st Macnals 
Ntvncd be sent to L. Bruce Jones. 
IMALA. 20) East Park Drve, Ana- 
cons. WA 98221, USA { 


SUBMARINE SAFARI 
GETS READY 


A Trogecai Submanzy Safan tours: sub 

war sxcessfully tesicd to a dept of 190 

{fc mindzan Arm, Bnush Columba The 

beeps ater cenificanon of ie bul! wos 

rece.ved from the Amencan Burcse of 

Shrppeng. aficr which. the hul! was 

poimed and outing compleud by he 

\mesasora! Submanne Entiroinacat 

Veurkes Lis 

The seb was buils ai Intermauona! Sub 

manr< Engincenng Lid (SE) for Trop 
ca: Seteann Salons (TSS). The sub 
wel carry 36 passengers who wii tove 
undemeaics views Uvough 24-inct ade 
wate por ai depths to 150 fi The subs 
Sf tong 

TSS eapecis to carry tounsis in the now 
sub v ie Caribbean offshore Si. Maa- 
ke NA. this spng. 


BERMUDA TOURIST SUB 
Looking Glass Cruises. Lid, has begun 
fours: diving operavons offstece 
Bereta with their $2.7 milion 
subdceruble, The Enierprse. The 60-1 
sobs designed w car; 48 passengess to 
acer of 100M Wis equipped wth a 
sai: ROV [probably @ Min ROVER) 
fox filming purposes. 
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OCMealOB89i a4 nee hia ea7 ta mOND RHA LE FATHOM. . 
The underwater business in Kona is booming 


‘There's good pews. There's 
ad pews, 
The good news first. 


The AUantis Submarice (they 


4)) Kona’s “Auantis TV) ba 
*eveloping into quile # Lrarist 
='waction, Thelr schedule of 
Cives per dy is increasing 
practically every month, and 
no wonder, 

We went on thelr [ssugura) 
tive bate Jast eummer and 
cnked over Unis dive site. 
yankly, It Jooked a Ute 
leak, Yes, Uere were ome 
Mleresting coral beads and 
ome bardy stretches between 
some formicable underwater 
lava Nows, but the martorlife 
WAS sparse (lo say Un Jeast), 
Just being in Ue sub, Urugh, 
at depts reaching 106 feet, 
was exciting and interesting 

Phyllis had » birthesy last 
week, 20 Lo celebrate we 
eecided to surprise her with 
another dive on Ue AUantis, 
We are glad we did. The exper: 


DICK DRESI 


lence was & true delictt. The 
Alarais people had lold us the 
Give site would impprewe as the 
MarinelUe found the sub's 
intrusies inte Ueir reali 
woud be beneficia), Pact of the 
proprar Includes divers feed: 
ing fish. 

Fish aren‘i dumb Quite the 
contrary, When there's a free 
hand out the word gett around 
guickly, They lel) me it took 
Just a few dives for the entire 


Ms Irene Fager 


4004 Bay 


to Bay Bivd 


Tampa, FL 33629 


Dear Irene, 


Joration te Leceme imadalee 
wit. curiae ac colorful trop 
Cal: and etit. People levt 
tre eels acd every dive poo 
duces dozexs of therm 

The increase In fishes & Ue 
Give ares is astounding jue at 
they promised. Ass matte: of 
fact, everytling the Atlantis 
prople bad p-ocilsed bas come 
le pass. They have @ first-rate 
operavion. More operators 
along the Kona Coast shoud 
bee how they conduct their 
business and follow suit. 

The wuccess tbey are exper: 
fencing hasn't been just hick, 
but a bo! of eflort. They've 
recenUy expe vded Ueir berrit- 
ory le Gusre. They'll noon be 
ving off WalkiJ and in ti) 
will be cruising the help beds 
of} Ue Callernis coast. 

During te schoo! year le 
Allantis offen: schools s 
teduced rate so the kids can 


eaperience Le waters of! Kors 


in comfort. Last spring om of 


* the echool prom: wat co a ip 


whec a whale shark (the 
worké’s largest fish) swam up 
to the Atlnkts for s koksee 


The hids we=t wild. of 
corse. Fie told one the escort: 
ing teachers atiempted to get 
ideo of the shark bet al] be 
pet was the backs of the kid's 
hesda That was ab experience 
the ketk) won't soon forget. 


a, 
Attantis. 


SURMARIVES 


Well, we made it past a very, very busy summer. New recorcs sel in revenue earned and 
passengers carried 


We carned a total of 6,886 passengers underwaler lor an expenence of a Ifelune 


My current staffing is 


Tim Newman - Maintenance & Training Supervisor 


Mark Almaraz - Senior Pilot 
Noe! Rutt - Senior Piist 
Tom Dougherty - Prict 
Susan Schneider - Pilot 
Beth Bailey - Pilot 

Charlie Camacho - Prot 


NAME OF VEHICLE _Avideras 7T 
pive xo. "J 4a 


os Od 
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2) 
Sub Aquatics Developmen, Cor ¢ 
Pp 


TH) West bi 


Mrs. Irene Faget 
Vancenives, Hritich ¢ 


Mr. Charles Simpson 
On Half Fathom 

4004 Bay to Bay eA cane 
Tampa. Florida, U.S-A- elmo sae 
33629-6722 tas ay 


Dear Irene and Charles. 


¢ Sepiember 1 
tlantis operating sie § 


ssuc of the OIF, and sow there that 1] had nor sent al, 
f Honolulu, as I promised that ! would do. g, 


evn, 
t 
Vey 


} just read through th 
address for the new A 
that nghiaway j 
vai LP. 

Jantis Submarines Haw an L 
1201 ’ C500 Noah Nimitz Way. 


Honolulu, Hawan, ULS.A. 


96817 
Phone (808) $36 - 2694 

his fall or in the future, can find 

i y 10 Hawaii on vacation. ¢ all or in 
Se henster sedate ‘out of the I hilion Hotel in Waikiki. 
fn 

c is Mike Wilson. This site is not duc to stan 
f ai Se tar sepicraicl bur the crew in Honolulu is cxiresir 
Maes up their workshops, and offices and with implanting anifix 


Any of your rea 
Avantis passenger t 


The Operations Manager 
official passenger dives 1) 
busy there ai the moment, 


recfs, and fish feeding. 
the possibility thal some confusion could co 


i a int that | should bring up is sy tabs seas 

oe ongst the OIF readers, regarding the two otf Hey TAIN el OP abode 
i readers wil) have mi . 

es te on oe Lene Gee Neaif be reiurning covers for the Honolulu operation. 
cove OF . 
required annual refit of the Ts-4 
sub) so that the Kona operation co 
ing up for it’s first annual rchii 
by the Amenc 


ations with cranes. barges. and the 
5-4 in Kona for the TS-7 (the new ; 
because the TS-4 was com) 
the Kons startup !). and recertification 


Coast Guard. 


Due to logistics consider 
decided to eachange the T: 
continue diving. This was necessary 
can't belicve that it’s been a year since 
Burcau of Shipping and the United Staics 
it’ i y Honolulu and is ready to sian up opere:y 
TS-4 has now undergone it's refit in a shipyard in H uae 
here stan as soon as he artinices} reefs have been put inio place, and all of the pilot's have 
cenified by the U.S. Coast Guard. 


bout the Honolulu eperations site is the placement of anh 
Janis 4 will be operating in. This recf will be af 
Hawaii area, and is the result of a Jot of work on the part of the Unis Cony oF ith 
Atlantis organization We have becn very successful in re-populating natural ter es 
of our other site Jocations, by the fish feeding program that “ce have dev cloped. but this suibbe 
first time we have been involved in actually creating anew reek, and we are al! very caciice a 


the fuiure possibilities of this project. 


Onc of the most interesting aspects 4 
reefs on the dive site arca that the At 


be 


PROJECT pass Teves 
DATE A < dug €7 viPlH_ sos / 
LOCATION __Aenwak OT. sao 
REMARKS Fe2sT  Ar¢d ris  AL¢ 


George Delatorre - Piiot 
Doug Macilray - Co-Piiot 
Ronme Redd - Co-Pilot 
John Garcia - Co-Pilot 
Sean Fagan - Diver 


So far we have sunk one ship, and plans are to place several fiberglass anificial reef Sections 1m 
dive arca (maybe another ship wreck or an airplane oF two). The fiberglass recf sect » 
designed and manufactured by a Japanese company, and I believe that they are present 
way (via ship) to Honolulu. After all of this has been accomplished we will need to co: 
fish feeding program, to entice the fish to move into the new reef. 


sClmenil- Diver, <a aw ft wir! vy Duss. 
erril! - Diver fear 3 F ra 

NEL: WMaTDAR - wf The Allantis | in the Cayman Islands is presently oul of operations while they perform their ann 
pa ebeiert ance BEESON aaS BScft Go” refit . The TS-3 in St. Thomas and the TS-5 in Guam will both be going in for refit in October. 
Robert Morgan - Dives B. Bawhy ~ CO- Paer you can expect a slight (about a week and a half to two week) intenuption in cover processing fi 
Marty McClendon - Orver a. BpPouww - anew, these locauons. 


Francis Pea - Boa! Capisin 


Diana Mandis - Bost Captain As usual there have been a few relocations of operations personnel as a result of some fo 


transfering to the new location and from location to location. John Goolsby will now be = 
Operations Manager at the Si. Thomas location (TS-3) and John Oszust has uansfered from 
Barbados location to the St. Thomas location. He will be the new Mainicnance and Training C 
ordinator in St. Thomas. Peter Smith Has transfered to the Honolulu operation from Si Thom: 
and uc have hired some new people to fill in some open spots here and there. 


On another note and the main reason | am writing 10 you 5s for Clarification concerning 
identification of Atlantis IV and Atlantis Vil. 


Atlant:s [V was onginally brought to Kailua-Kons and was toremain here until the end of time. 
On another note, I also noticed in the September issuc that the Sea Cliffs suppor shiz will be 


Hawai Unfortunately, you did not say when it would be there, or if the Sea Cliff will be ahoarc 
the time. As Lam going to Hawaii in Scptcmber. | would be very much inieresicd to know if 
will be there at the same time. If so 1 would like to pay them a visit, So any morc info you h= 
would be appreciated. 5 


Atlantis Vii was siotied for Waikiki in Oahu. Atianus IV was due for her annua! reff at the 
same time Atlantis VII was enroute for Waikiki. H only made sense to swap Atlantis IV for 
Atlanus VII; thereby alleviating costly down time in Kailua-Kona. 
Atlantis IV arrived in Waikiki on July 16, 1989 and was refitted in the Honolulu Shipyard. The 
end resutts were on two days of down ume in Kailua-Kona versus a projected seventeen 


days. 


Well I guess that's about all the news from Vancouver for now. Hope some of this has b: 
informative and useful to you , Will stay in touch with you. 


Atlantis Waki is due to officially open tomorrow, September 15, 1989. I willbe flying over BerRegands 
for the ceremonies. : SE 
Tom Robens 


Any cove''s being sent to Atlantis IV should be addressed to: 
Mike Wilson ‘ 

560 N. Nimita Hwy.. Sutte 291C Sunken Cow 
Hoshi: Hi 96817 


Dear Quarles and Irene, 


Well, as you can sce by the many envelo 
: any pes we sent out this sumer, we hav 
been very busy. ke ecre up in Alaska frow carly June wntil last aa eieinte 


Marine biologists counting 

fish from a submarine off hear Jung Sttka, Cordova, Valdez, Seward, Kodlak, Duteh tlarhor, Nowe and 
Alaska 's Baranoi Island en- Kotzebue. Made over 200 dives in 46 days of Uyving (lots of Uransi ting ar the 
countered a sunken cow 690 feat distances up there are) amazing) including 19 days on the of] spill. 

, The boys, my son David and Bob Wicklund's son Bo! o vin ay 
beneath the surface. Tory O Connall, Oregon a Seater Goameateeee iteneetes: SeeEreret ints Re ea 
a biologist with the state Department for {ive or six weeks with the Univ. of Connecticut. After that we are leaving 
of Fish and Game Said ana andithe Petey nae he ae ate sae eee ar bees February. We 

u 5 f wou ie a a a er Vv v us, ave nO lca what the Slamp 
rick odie ee pee sm stro Vicme Pau inceresting alicetripre an, nee ce tance 
Or several seconds. 
reporter from the Sitka Sentinel 
viewed a videotape made at the 
scene and confirmed that the object 
did look like a cow, a Holstein to be 
exact. The researchers did not offer 
theories about how the cow ended 
up on the ocean floor. Hts condition 
eee that it had not been there 
ng. ; 


: Sens A re ey ay : S 


Highest regards, 


eo thoy 


Steven J. Haney 
Operations Manager 


Doug Privitt has not been at sea this surmer as he is busy do his shop 


developing some nev tools for us, he {¢ a)so working on the design of a new 
sub, ZETA? Don't know when of if we will ever see it built. 


I was fortunate to receive the NOG] award carlier this year, thous 
hey. ' 
like to ree the former winners as many of them Nave been Ree 


Still enjoy receiving your newsy and interesting newsletter, 
~ 


Yours VERY FTIY i Mista tat cma oe 


Richard A, Slater 
Partner 
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Submarine Safaris 


Anyone who has ever en- 
tertained the thought of 
owning a boat knows all too 
well the first axiom of boat 
ownership: ‘‘A boat ts a hole 
in the ocean you pour 


money into.”’ Continu- 
ously. Leave it to an entre- 
preneur to discover a way to 
reverse the process and 
make that hole in the ocean 
spout money. 

Dennis Hurd, president 
of Sub Aquatics Develop- 
ment Corporation of Van- 
couver, British Columbia, 
has been in the business of 
designing and building un- 
derwater manned submers- 
ibles since 1970. ‘We were 
involved with developing 
deep-diving (capable of 
reaching depths of 6,000 
feet) two- and three-man 
submersibles used fairly ex- 
tensively in the offshore oil 


industry,’ Hurd says. ‘‘We 
would occasionally take 
people down in the 
submersibles, and they'd 
get a real kick out of it. 

“For that matter,’’ Hurd 
continues, ‘we ourselves 
got quite 2 kick out of it, too. 
So in 1983, I thought we 
might take a very serious 
crack at actually developing 
a submarine specifically for 
tourists, even though it 
would require a little differ- 
ent technology.” 

To measure consumer in- 
terest in the idea, Sub 
Aquatics conducted a senes 
of market studies. “The re- 
sponse was so good,” Hurd 
says, ‘‘so extremely strong, 
that we were able to raise 
some seed capital to actu- 
ally get into design and 
prototyping. The result, the 
Atlantis I, the world’s first 


and largest passenger sub- 
marine, slid into commercial 
service in November 1985. 
The sub is 50 feet long, 
weighs 49 tons (98,000 
pounds), and can carry 28 
passengers. 

“We took the sub down to 


the Cayman Islands as our 
test site,’ Hurd says, “‘be- 
cause it’s a relatively small 
tourist area, the govern- 
ment had been very 
friendly, and it was a fairly 
well-defined market area. 
We began operation in De- 
cember ’85 on a limited ba- 
sis and slowly over the 
months built up the number 
of dives we were doing.” 
Just as Atlantis ] entered 
the Caymans, Hurd was ap- 
proached by the Canadian 
Expo in Vancouve. to build 
another sub to display 
there. After Expo, that sub. 
Atlantis I], went to Barba- 
dos, and it’s operating there 
now. 

At that point, Hurd says, 
they developed the second 
generation of the basic At- 
lantis design under the di- 
rection of the U.S. Coast 
Guard. This is a 48-passen- 
ger sub and features a little 
more sophisticated technol- 
ogy. That sub, Atlantis III, 
is about to begin operation 
in St. Thomas, Virgin Is- 
lands. 

The response from tour- 
ists who “go down” is “ex- 
ceptionally good.” So far, 
the Atlantis subs have car- 


Buill by Sub Ag 


ics Develop 


Ay 


ment Corp. of Vancouver, the 


Allantss J ts slowly lowered by crane into the waters 


ried over 100,000 people, 
anid the profit side of the pic- 
ture is starting to show. 
Hurd says, “The subs tend 
to break even very quickly 
and then slowly build up toa 
profitable level over the 
first year of operation. They 
are very capital-intensive; 
there’s a couple million dol- 
lars in each one. 

“As for the operations 
themselves,’ Hurd contin- 
ues, “there’s more involved 
than meets the eye: We 
gear up to do 12 dives a day, 
six and a half days a week. 
So there’s a large number of 
people involved. In that re- 
spect, it’s quite different 
from any of the other water- 
sports industnes in that the 
high cost of the vessel really 
demands a high-volume 
turnover. But there’s no 
doubt that we’re generating 
that turnover. 

“We're very pleased,” 
Hurd says, ‘‘and we've got a 
lot of investors that are 
happy about it. We took 
some big risks in the begin- 
ning—most people thought 
the whole idea was a bit 
crazy. But there were a few 
brave people around who— 
perhaps because they knew 
us pretty well—knew we 
could do it. For us, it was a 
pretty classically entrepre- 
neurial situation, but it paid 
off.”” 

Sub Aquatics plans to put 
the Atlantis IV into opera- 
tion in Kona, Hawaii, in No- 
vember, to be quickly fol- 
lowed by four more—two in 
Maui and two in Oahu. And 
for all you inveterate sub- 
Mariners out there, yes, 
folks, the word franchising 
has recently entered the 

picture. 


Plongée to Dellver Dolphin t 

A USS. built six passcnger diese) 
clectne submarine designaicd the 
Dolphin | wiil be placed in service by 
May af a Curacao based reson. 

In addition, Ralph Gordon, 
Plongéc president, indicated that the 
company has signed agreements that 
will result in $2.5 million in add)- 
tional equity capital which wall be 
utilized to expand the firm's business. 
First on the agenda is the compiction 


.. submarine Alley, named for the At- 
lantis submarine that visits the area, is an 
excellent sloping reef near Little Buck Is- 
land (not to be confused with Buck Island 
at St. Croix). The reef sides slope in a 
_ myriad of cascading corals to a depth of 
80 feet, where the ocean floor levels to a 
beautiful sugar-sand bottom. The area is 


Bruker Signs Major Cont 
The West Ge : Sarit 


Ort 


SPT-16 PANORAMIC TOURIST SUB 
Ata recent press conference, Deep Line AG, Walliscllen, Swit- 
s Co. Lid, Winterthur, 


zerland, announced that Sulzer Brother : 
Switzerland, had becn chosen to build the Panoramic Tourist Sub- 
marine, Model SPT-16, for Deep Line. Robert Brook is Chief 


Engincer on the project. Dr. Jacques Piccard, is working as a 

consultant to Sulzer Brothers and Deep Line in the design, manu- 
facture and promotion of the vehicle. Piccard designed and built 
the first tourist submarine in the 1960s, the Auguste Piccard, that 
was featured in the Swiss National Expo in Lake Geneva in 1964. 
At the press conference he stated his wish that the increasing 
number of submersibles being built for tourists will help the 
general public to appreciate the marine environment and will 
support environmentalists in preventing its destruction, 
The SPT-16 is designed to carry 16-passengers and a crew of two 
at an operating depth of 100 meters. The overall length of the sub 
will be 10.2 meters, with 8.4 meters available for the passenger 
cabin, With an inside diameter of 1.8 meters and a pressure wall 
thickness of 10 mm, the pressure hull will weigh 9 tons. Eight 
hemispherical domes along the sides of 

the vehicle will allow the passengers an 

excellent view. The pilot will have a 

larger diameter port (1.8 meters) from 

which to navigate the sub. Two hatches 

with clear hemispherical domes will 

give access to the pressure hull. Prime 

propulsion and maneuvering will come 

from a Kort nozzle equipped with a 

stecrable stern propeller, augmented by 

two vertical thrusters and two horizontal 

thrusters. SPT-16 will be ABS certified. 

The sub is expected to begin tourist 

dives as early as this summer. Accord- 

ing to the schedule released by Deep 

Line, the first dives will take place in 

Lake Geneva in the beginning of 

August, followed by dives in four other 

Swiss lakes (Constance, Lucerne, ) 

Zurich and Lugano). This will be part of 


a planned “Tours of Swiss Lakes” pro- : Pris saeco 


gram. Following the completion of this nm 
dive series, the submarine will be set up, “4s 
at a yet undisclosed ocean location, for 
further tourist operations. 
_ Sulzer Brothers, an engineering firm 
with experience in the diving and sub-- 


B, 
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DIVING S25 / os 
SUIT FOR DEEP ING APPLIC: 
THE USE OF THE NEWT Ong 3 SF 
e ; it from International Hare sy, [med re) 
4 atmospheric diving Sule ‘ Lite =~ 
The NEWTSUIT $8 fet oT cast plteciive solution for your Bi ae WINES ou 
maxes deep dwing pina pression iS eliminated and the ope! YS at one Binoy S pia 
‘ sion and Oe! re, . 
eke , SS) 
preathing ait. extremely lightweightanc motile Ceo diing i) S 


ne NEW Su ws alt divi operations tohave an 

17 allo’ ali Any 5 , 

6 Lah which a aid submersivles and suDdIT arines 
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inspections. 


In order to dive to depth: 
Ig required. a dive was it 
of 16 men, with & cally © 
be almost $260,000. 


conduc salvage Operauonrs, and do Tours 


al of equipment, technology and manpower 
of wor, ne crew SZE wour be a minimum 


than 150’, 4 greal de 
cluding decompression would 


fo 1,000" for 12 hours 


s grealer 
¢ total cost for this dive int 


lo be mace 
51 of $29,000. Th 
y wit four and a cost 
EVv/TSUIT an operalor can be pul 104 depth of 1,000 with a crew of fou cost of 

With the N’ 


om archeolog:sts to observe and 


ony it will allow scientists 270 =e 5 
earch community tauna and rare events as Wey Oooo beneath the 


jentific and res 
For the scient!i 1g een naa 


document historical wree! 
sea 


For the offshore oi! and gas lndu 
fo: construction, inspection oF su! 


lows manned interventon tc depth of 1,000° 


istry the NEWTSUIT all 
bsea well complevon. 
7 arevolutionary New fluid filed 
ji hoy dover the pas! several years. ¢ seh 
ea NEWTSUTT vemerdous flexibility 2nd mobility, and allows Up 10 75% 
if int. 
norma! dexterity. 
International Hard Suite Inc- 
Si re 
r and menvfacturer of the NEwTsul7- 
Diving 
a dvanced Atmospheric 2 
sae oe areas deep divine costs from 
Sone je based on improvements to 
reakthrough in rotary joint 
jon movement under extreme 


is the designe 


The NEWTSUIT is es} 
Suit (ADS). an i 
$30.000/day to $ 7500. “ It 
existing ADS technolory and a 


development that permits low frict 
pressures. 
_ the followink auventuges Over 


The NEWTSUIT ADS offers e 
conventional diviné technigues: 

fraction cf the cost 
Crew sice is aown 


ean be operated at 
* 
quired. 


1. The system i ¢ 
of conventional dees diving 23 
to 4 men from 22, and mixec &é 


a 
Lem. 
ses ere not re 
siological proviens azgacciated 
completely 


ep Al) medical and phy 
decompreseion are 


with compression and 
eliminated. 

3. The compiete REWTSGUIT civine system 25 helicopter 
treneportable and can te operational within heurs. 

4. The NEWTSUIT can be opereted tethered or free as the 
life support systen is closed circuit. 


The cost of diving to 1000 feet vsine conventional saturation 
diving techniques can be in exceec of £270,000 for one twelve 
hour dive. In the same scenerio. the cost of diving with 4 
NEWTSUIT could be reduced to #7056. 


This tremendous saving can be realized because the NEWITSUIT 
requires no compression or decompression time. the crew size 
can be drastically reduced, and there is nc need for the 
consumption of expensive breathinr ces during the entire 


diving operation. 


| NEWTSUIT SYSTEM SPECIFICATIONS 


In the spring of 1991, 
there will be an Atlantis subma- 
rine operation al Santa Catalina 

~— > Island. Like Guam, 
the Catalina attrac- 
tion will bea franchise operation headed 
by Gordon Wiles, a successful tclevi- 
sion director, and Jeffrey Verdon, a 
tax attorney. The Aflantis sub for this 
operation with be a $3 million, 80-ton, 
46-passenger version. 
*Jt has finally happened, Tourist on- 
board Markasub vehicles will have a 
choice of tourist and first-class seating 
on their tours of the undersea world. 
Markasub AG, Basel, Switzerland, 
offers their Tour 1/20 and Tour 1/50 (20 
& 5O passengers, respectively) in a 
modular design so that the passenger 
compartment may be divided into two 
section. The Tour class submersibles 
will be rated to a depth of 100 meters and 
will join the company’s other submers- 


TOURIST SUBS IN USSR 


The Soviet Union appears to be the latest 
country to become involved in the tour- 
ist submersible market. The Wonder- 
land leisure park, a multimillion ruble 
Project overlookin g the Moscow River, 
is described as a copy of Disney world, 
except thatit will be based on a Russian 
fairy tale theme, The park will have an 
underwater restaurant which will be 
serviced by a submarine. Work is ex- 
pected to begin this summer. No esti- 
mate of the completion date was given. 


SUBMARINE SAFARIS 
AUSTBALIA LTD wapqe con 


ducting tourist submarine dives this 
year. Their submarine will be based at 
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St. Maartens Opportunity 


A very interes ing tour submarine | lions faiice t2 meet its financial com- 


is Currenuly in the final stapes of con- 
Sifuction at the inte mationa: Subma- 
nne Enpincenng (SE) faciiscs in 
Dns Columtka The 36 pascenger 
al] ciscine submersible, dsignaicd 
the Odsssey 1. was to have teen 
ounce and opcraed by Iwo separate 
compccues, but one of the organiza- 


IS has an ouLcanding repiauon 
in Ue indusiry, aod there 1s ny ques- 
lion tha: the Odvascy is a well de- 
Signed and precisc!y built subcanne. 
Carrying 36 passenger and 2 crew, 
the Odyssey will make up to 10 day- 
lime dives and 3 lighted nigh: dives to 
depths of 150 fect The elecinic 
thrusters and lights arc powercd by a 
240V batiery hank with a 3000 
Amp.Hr. capacity, and the insiru- 
mcniaion and communication sys- 
cms arc opcraicd by 12V baucries 
with 1560 AmpHr capability (the 
highes storage capacilics of any 
Passcnger submarine in service). The 
Yessci Is positively buoyant and pos- 
Beascs the several redundant safety 
features required by the ABS for 
cenification. 

Dennis Nelson, President of SSA 


milmenis Sosmarine Safans of Al- 
bena is now inc sole ouner, and is 
seching wi cgey pannerio Porchase 
a 48% oencshid position in the 
submarine and 1s rewly established 
opcraime company for approxi- 
maicly US$i.6 million. 


begin opcrasses in Si. Maanens by 
July of the curren yeor, Approsi- 
maicly 1.000.000 free Sperling tour. 
ists visit Ux i.and annually making 
St Maansne a perfect choice for the 
operation. SSA has secured all the 
PKCOSSary Perils and licenses and 
the govemmen hac agreed lo suppont 
2 long term tzx holiday for the com- 
Pany. provide space for corporaic 
facilitics a2 Uscir new container pon, 
and to allow the sinking of \wo ships 
and planes along the subsca rouic, 
SSA's St Maanens operation has 
the potential 10 become onc of the 
Mos! profitabs: tour submarine Joca- 
tions yet esizblished, and the unique 
Sel of circurascances surrounding the 
company’s rasiuon will provide a 
qualificd imvcsior with a low nsk 
Opportunity 19 uimediatcly cnicr the 


has incacaied Usat the Odyssey I will | industry. , 
ible product line, the £3B,a2-manre- _‘the Four Seasons Barrier Reef Reson, 
search submersible rated to 400 meters. _—‘!0cated on the . . . well, Where else? 
and classed under Germanisher Lloyd. poet like ee a oi) pes up 
*W-Sub, the new name of the Finnish tg es 
shipyard which build the Mariea series 
of tourist subs for DOSA, has recently Manufacturer Model Type No.Built. Seats Depth Price Price’seat Comments i 
Pomel es Ne ee ec subs. One ionstwez Adventures SM-100 E-H 0 4s 328° $2.£59.000 SSE30 Advances & eSe= Built inUS | 
val peo Ce kaos ot: July off Anami Submanne Oy SM-100 E-H 02 “4g 328" Buin at Belou< Rives ace 
Island, Japan, Itis owned by the Uemura Suuphine Oo — Stesbe ge 8 9 oe Baer Tro madesUrow/sensincion 
Corp. The second ums vehicle should Sub Aquatics Dev. Senes | E— 2 2e 150 S2.521.000 $81,450 First model. Relies 
have been just delivered to an operator Se aie ore sel ue SEs 18 pe Sa ARBST Re MMdliseaees fea oeren serene 
based in Majorca, Spain. W-Sub is also stan tovecis Pericaeaty LEO, & | 656 $1.325000 $166.125 Luruitous andeansde 
finishing off the diver retsout 5 pa gia rea rs : : se pismo see weesrgen reasonable $$ 
i - Malman & Winbe CM, ° eae 
Sovietowned and operated DS bau (ein eS Gf 8 ESS ES Soe 
Skat in the Caspian Sea. nee Me £8 BE BRO Sat Werecreine 
i 7 i i : 2283 ; hoes 
Giteniy copleing the Avensis 75.7 [SMM SP BE me lier | 
tourist submarine, this time in Tacoma, pee Neate AD He ee ee ee peo || 
Weve: ; 6 aor Fluid Energy LG 50 E 25 48250" NA KA InSt Thomes & Becruca 4 
cea te eee 
Marin Engneenng = $-1 OE 1 7 656) $125.000 $75,006 eae ined & i 


_ firm is also getting quotations from 
various hull fabricators in Canada and 
the USA for the 75-8 and TS-9 hulls. 
eas PERS coe : 


Marin Engineenng = $10 DE 0 10 656 


‘Intemational Hardsuits SeaUrchin 


Bruker Meersetechnik “Subtours 
Bruker Meerestechnik Seamaic 
Bruker Meerestechnik Subcnuise 
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Survey and (G-x« 148%) 
Certification of 
Submersible Craft 


8A.0:0.6, KEWSLEXER” Cy so) 


The UK Department of Transport, 
although © still relaining the 
responsibility for submersible craft has, 
with effect from 27th April 1989, 
delegated the survey and certification of 
submersible craft. required under the 
‘Merchant Shipping Submersible Craft 
Construction and Survey Regulations 
1981.1098° to: 


The British Technical Committee of 
the American Bureau of Shipping 
The British Committee of Bureau 
Veritas 


The British Committee of Det 
Norske Veritas 
The British Committee of 
Germanischer Lloyd 

' Lloyds Register 


In future the owner of a submersible 
craft seeking survey’ and certification 
under these Regulations should make 
atrangements direct with one of the five 
classification societies. 

The UK Department of Transport 
will retain direct responsibility for the 
registration of submersible craft, the 
enforcement of the ‘Merchant Shipping 
Submersible Craft Operations 


Regulations 1987.311° and the issue of 
Exemption Certificates from specific 
requirements of the Regulations. 


It is stressed that any surveys carried 
out by one of the five classification 
societies under these arrangements will 
be in accordance with the requirements 
of the Regulations and not with the 
societies own rules. 


Any application for exemption from 
"Specific requirements of the Regulations 
should have the support of the society 
ncerned and be submitted to the 
epartment for consideration. 


Spi UN pIty 9 Cle EVEL y SARETY VEC AA Oe fp 
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COOVRY Entinwt 
DIVING SAFETY MEMORANDUM No 4/1988 — 
EXPLOSION HAZARDS FROM SUBSEA HOUSINGS 
CONTAINING RECHARGEABLE BATTERIES 


Your attention js drawn to Diving Safety Memorandum 
No 7 1985 which gives guidance on safely precautions which 
should be taken when charging batteries. 

There have been two further dangerous occurances re- 
ported to the department resulting from battery charging 
Basses exploding. These happened when the gases ignited as 
the ON/OFF switches were made to activate Wells 
Krautkramer Flaw detectors contained in pressure housings 
designed by Ojlfield Inspection Services, 

It is strongly recommended that the following precautions 
are taken by contractors who hold this or similar equipment:- 


(4) Batteries should be removed and discarded every two 
years, and fitted only with new ones recommended by 
the equipment manufacturer. 

(b) The housings should be opened and the equipment 
withdrawn before batteries are recharged. 

(c) The penetrator charging point should be removed and 
the holes sealed. The charging socket should be located 
internally so that access can only be made when the 
equipment is removed from the housing. 

(d) All electronic equipment with integral battery supplies 
which are encapsulated in pressure housings should not 
be stored for long periods in a “sealed condition’. N.B. 
stored batteries should be fully charged prior to storage 
and recycled according to manufacturers’ 
recommendations, 

(e) All units should be treated with extreme caution and be 
opened in open atmosphere where there is no danger of 
ignition. 


N.B. Although these two incidents have occurred in Subsea 
Ultrasonic Flow Detector Housings this memorandum is 


applicable to all scaled pressure housings used for the 

encupsulating of sealed rechargeable batteries. 
Details of a permanent modification 10 housings which 

permit charging of batteries without removal of Ultrasonic 


Flaw Detectors may be obtained from Mr S Ford. OIS — 


Engineering Lid.. Bessemer Way. Harfreys Industrial Estate. 
Great Yarmouth, Norfolk NR3I OLX. ee 


AODC 051 — The Safe and Efficient _ 
Operation of Remotely Operated | 


Vehicles — was published followin 
detailed i 
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By Richard J. Arnold 


Associate Editor 
S uccessful completion of the first 
annual international human- 
powered submarine races on Sunday, 
June 25th. in Riviera Beach, Florida, 
marked the culmination of a dynamic 
learning experience that brought to- 
gether ocean engineering industry 
leaders and young engineering students 
from across the U.S. The festivities, 
billed as a “technical design competi- 
tion and race,” proved to be more 
design competition than race due to 
the adverse weather and current condi- 
tions that plagued the three-day event. 
The original plan for the competition 
focused on the challenge of designing, 
building, and racing a two-person 
human-powered wet (flooded) subma- 
rine overa! kilometer course, 7 meters 
deep. For the purpose of this event, a 
submarine was defined as “a marine 
vehicle which operates entirely beneath 
the surface of the water.” The competi- 
tion was co-organized and sponsored 
by the H.A. Perry Foundation and 
Florida Atlantic University Department 
of Ocean Engineering. 
The race’s goals were fourfold: 
© To foster advances in subsea veh- 
icle hydrodynamic. propulsion, and 


life support systems 
® To inspire students of the various 
engineering disciplines to delve into 
the broad area of underwater technol- 

ogy advancements © 
© To increase public awareness of 
the challenge people face in working in 

_and exploring the ocean depths 

© To encourage advanced technol- 


s. In addition it is hoped 
to inspire re- 
to explore the 
pplications for 
s in the ocean 


water vehicle 
that they will continue 
searchers and engineers 
increasingly significant a 
small underwater vehicle 
engineering industry. 


Principal Awards F 

Principal awards were presented inthe 
categories of cost effectiveness, speed, 
and innovation, with the top prize of 
$5000 for overall performance pro- 
vided by the H.A. Perry Foundation. 
In addition, special awards were pres- 
ented in the following categories: best 
use of composite materials —SQU/D 
(U.S. Naval Academy): best overall 
performance by an academic institu- 
tion-—Subversion(Cal Poly), Sea Pan- 
ther (Florida Institute of Technology), 
and SQU/D; most flair and flamboy- 
ance—FA Utihis (Florida Atlantic Uni- 
versity); most innovative student design 
—Icarus (Massachusetts Institute of 
Technology); sportsmanship and intest- 


inal fortitude--Anuckle Ball (Inner- 
space Corporation: and judges’ prize— 
SPUDS (University of New Hamp- 
shire). 

The best overall performance cate- 
gory was awarded to the U.S. Naval 
Academy's entry SQU/D (for sub- 
merged quick intervention device), 
which sported an cpoxy, fiberglass, 
and Airex foam computer-designed 
hull. Propulsion for the teardrop-shaped 
sub was provided by a counter-rotating 
dual propeller. These back-to-back twin 


props spinning in opposite directions 
Tatceeee 


provided not only extra thrust fo 
craft, but stability as well = 

The Applied Physics Laboratory 
the University of Washi 


al Submarine Races 


ed to accelerate the flow 
ong 70% of the body. 
farther back than most of ne: ot 
ibs. The propeller was made roe 
oats duty ventilation fan Blade eee 
to move air. Calculations showe ‘ 
blade superior to © 
propellers. 
Due tot 
tions some subs wer 
plete their aticmplts 
straightaway Une | rial 
nated. Some were swept © 
the formidable currents. 


shape design 
of watcr a) 


ommercial marine 


he difficult weather condi- 
e unable to com- 
at the 100 meter 
and were climi- 
(f course by 


Subversion is Fastest : 
Cal Poly had three entrics. 
their primary entry, Subversion. 
ning the speed category clocking 1:16.16 
forthe time trial. The sub measured 16 
feet in length from its clear acrylic nose 
section to the top of its computer- 
designed. hand-made propcller. Its hull 
consisted of hand-laid fiberglass and 
foam-sandwich construction, provid- 
ing structural rigidity and buoyancy 
with minimum internal reinforcement. 
The 30-inch-diameter semi-cylindrical 
hull was shaped to accommodate a 
prone navigator and a rearward-facing, 
semi-reclining propulsor. One other 
feature unique to Subversion was its 


with 
Wwin- 


aircraft-style control surfaces that utile 


ized low drag shear tips and specially 
designed breakaway root joints. These 


allowed the control surfaces to with- 


stand the loads imposed by the sub’s 
motions, but would also allow the sur- 
face to fold away, then restore itself, in 

ision, ; aegis ths 


of Re - 


that stabilizes the craft and provides a 
speed of approximately 3 knots. A pis- 
tonlike mechanism powers the cable- 
and-pulley system. 

The safety of the participants was a 
major factor of the competition. and 
the race organizers and judyves reserved 
the right to disqualify any vehicles they 
felt were unsafe at any point through- 
out the trials. By late Friday erratic 
currents and 24 foot swells necessi- 
tated a reassessment of the vehicles’ 
capabilities. Consequently, several 
changes were effected in the events’ 
formats. and contestants agreed to a 
100-meter straightaway for Saturday’s 
time trials. 

Pedal and propeller propulsion sys- 
tems were largely the preferred means 
of power. To compensate for the daunt- 
ing Water resistance, Many team pro- 
pulsors trained both on land and in 
water constructs built to simulate ocean 
currents and resistance. 

Another notable entry. winning the 
special award for sportsmanship and 
intestinal fortitude, was Innerspace Cor- 
poration’s AviucAle Ball, invented by 
chief engineer and Innerspace presi- 
dent Calvin Gongwer. | his vehicle was 
a 60-inch transparent acrylic sphere 
with two fins. Stroker Tony Carone 
used his hands to turn the propeller- 
connected crank. and Steering was 
achieved by tilting the propeller in 
both a pitch and yaw movement. In 
addition. the propeller acts as a pump 
to maintain a smooth flow of water 
around the globe. At 73. Gongwer was 

the oldest participant and his entry was 

the race’s sole hand-driven vehicle. 

Fans’ expectations were dashed. how- 

ever. when areef shattered the bubble’s 
bottom during the Friday time trials. 
Joining the Anuckle Ball were seven 
other entries who. for one reason or 
; another, shared the keen disappoint- 
ment in failing to complete the races. 
jar the entry fei Benthos Inc. : 
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tion would be more conducive to the 
aquatic environment. A narrow slot 
around /earis's circumference was used 
to draw offa daver of nearturbulent 
Water that was channeled elsewhere by 
means of a pedal-powercd pump. 


‘A Great Success’ 

Race co-chairman H.A.“ Hap” Perry. 
president of the H.A. Perry Founda- 
tion declared the competition a great 
success, “Our original vision of the 
event was modest. We considered our- 
selves lucky if we had five teams in the 
water with two small support boats 
and the people watching a two-day 
event. We set off an explosion!” Flor- 
ida Atlantic University’s Dr. Stanley 
Dunn, also co-chairman for the event, 
echoed the sentiment. “What started 
out in our minds as a modest event 
Which might include only a few truce 
zealots has grown to a competition 
with worldwide visibility and has built 
a sense of excitement in the ocean 
engineering and public communities 
that is truly overwhelming and reward- 
ing for all involved.” 

Judging the competition were R Adin. 
J.B. ~ Brad ™ Mooney Jr, USN (Ret). 
president of Harbor Branch Oceano- 
graphic Institution Ine. Ralph Oster- 
hout, president and chairman of the 
board of Tekna Ine., San Francisco: 
Dave Rush, president, ACR Electron- 
ics Inc., Fort Lauderdale, Florida: 
Robert Phillips, associate, Arion Sys- 
tems Inc. Vienna. Virginia; Charles 
Stuart, Defense Advanced Research 
Projects Agency (DARPA): and Del- 


bert “Ace™ Summey. head. Special 
Warfare Systems Division. U.S. Naval 
Coastal Systems Center. 

Mooney. chairman of the judges, 
said he viewed the race “as a much 
necded cducetional catalyst in the 
ficld of ocean engineering. Hydrody- 
namics. propulsion, lile support sys- 
tems and program management text- 
books came alive to the participants. 
Professors and industry sponsors pro- 
vided the inspiration, encouragement 
and guidance. They created the en- 
vironment which generated the imag- 
ination and innovative inclinations 
of this young generation of blossom- 
Ing ocean cngincers. 

“This event may prove to be the 
practical classroom event of the vear. 
All involved: participants, race com- 
mittee, and judges alike, benefitted 
from this learning experience. The 
nigors of the unforgiving ocean envir- 
onment, and the need for meticulous 
attention to enginecring detail are 
now appreciated by many who had not 
expericnced them before. This served 
as a reminder to many old hands as 
well. Phe frustrations, disappointments. 
and successes of this event are real 
world lessons. The positive attitude, 
spirit and interest in the field of ocean 
engineering in general and in submers- 
ibles in particular, exhibited by the 


‘turned on. dedicated. enthusiastic. 


and excited young adult: participants 
should benefit the ocean community 
for years to come. 
line.” st 


Vhis is the bottom 


Oey 


« 


Soviet Research Vessel Impresses Visitors 

After shepherding the diving operations of pte Ap 
Sian built deep submersibles for 30 days over the iil 
Atlantic Ridge, the Soviet research vessel Akademi 
Mstislav Keldysh paid a 15-day visit to Washington, 
D.C. Visitors were awed in some w ays by the un-Spartan 
crew and scientist accouterments the 400-foot floating 
Jaboratory has to offer. 

In design, the ship is generous in space provided both 
for operations and for ]iy ing comfort. It even has asauna 
bath and exercise facilities. 

The principal service the ship has to offer is operations 
by the two identical] submersibles, the Mir / anda Mir 2, 
both with depth capabilities of 6,100 meters (20,000 feet). 
They made dives in the Atlantic to 5,000 meters ina joint 
Russian-U.S. expedition on the Palmer Ridge’s south 
flank 400 miles northeast of the Azores. 

In the current series of cruises, the ridge ex porations 
were directed by co-scientists Prof. Vyacheslav Yas- 
trebov, director of the P.P. Shirshov Institute of Ocea- 
nology. and Dr. KimK litgord, a geophysicist of the UES: 
Geological Survey. 

The submersible Operations director was Dr. Anatoly 
M. Sagalevitch who co-authored the Seg Technology: 
articles of last December. 

K hitgord told Sea Technology that both Mir su bmersi- 
bles dove to the south flank of the Palmer Ridge which 
rises at an average angle of 45 degrees for 2.500 meters. 
“The ridge top is also 2.5 kilometers from the sea surface 
but we think it was above water some 25 million years 
ago,” he added. K litgord also Participated in an earlier 
cruise aboard the Akademik Boris Petrov, a geophysical 
research ship, in a cruise that examined sites along the 
Mid-Atlantic Ridge at 15 degrees and 3] degrees north. 

A key participant in the recent dives was Nazional 
Geographic's Emory Kristof who was scheduled to 
depart July 20 for an orientation cruise with about six 
U.S. scientists from the National Oceanic and Atmos- 
Pheric Administration and other government agencies 
Selected by the National Science Foundation. 

Also planned, Kristof Stated, was a “Mega-Baiting 
Experiment.” Dr. Eugenie Clark and Kristof hoped to 
observe and photograph—from both submersibles— at 
depths of 3,000 and 5.000 feet off Bermuda, when a“ton of 
tuna” is released to attract feeding sharks and other fauna, 
They were to be Joined by Dr. Andreas B. Rechnitzer, 
former chief scientist for the Oceanographer of the Navy. 

Several scientists who have Participated in operations 
aboard the Keldysh were impressed with the Operations 
aboard the ship, including the submersibles, They des- 
cribed the operations as “more Jeisurely paced” than 
similar Operations aboard US. ships. 

One Oceanographer who visited the ship while it was in 
Washington examined its facilities. The ship is the leader 
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Ballard begins Jason Cries) 

The world’s first live underwater academic progra 
began last week when television screens in 12 museums 
across the nation presented live footage from the bottom of 
the Mediterranean Sca. 

The $7 million Jason Project (VAVY NEW’S, 4/1 7) 
features expedition Ieader Robert Ballard of the Woods Hole 
Institute using a small underwater robot, Jason, to explore a 
sunken Roman fleet, and Previously unexplored underwater 
volcanoes, 

The discoverer of the RMS Titanic talked with students 
and fielded several questions via a satellite hook-up during 
the 40-minute broadcast on Monday. 
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. Greenpeace Pushing for Mike recovery PEcnvies € y 
F ~ CET? 4 
Greenpeace asked the Soviet Union last Monday to seek 
world help in salvaging a Mike-class submarine lost last 
month in the Norwegian Sea. 
The environmental Organization wamed that unless the 
submarine 1S TecOvered intact “a Significant amount of highly 
active and toxic radioactive material” wi]] Eventually be 


The April 7 accident left 42 Soviet Sailors dead when the 
nuclear submarine — armed with two nuclear torpedoes — 
Caught fire and sank 103 Nautical miles southwest of 
Norway’s Bear Island, 

The Greenpeace report said that if left alone, the 
submarine will continue to leak radiation harmf, ul to the 
environment for tens of thousands of years, 
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extensive refit and classification program. The subs are LR2,a glass reinforced plastic 
hull, built by Slingsby Engineering Ltd, PC 1202, a Perry-built diver lockout sub and 
Pisces VII and Pisces X, both built by Hyco, Canada. These subs were purchased in 
September 1988. 
Hallstrom Holdings is a Singapore-based company, which among other things pro- 
vides ROV services in South East Asia. It is run by Sverker Hallstrom. 
Hallstrom is renting aworkshop facility in In verkeithing, Fife, Scotland, which was the 
place where Fluid Energy designed and built the tourist submarines. Situated just north 
of Edinburgh, the premises have excellent facilities including a slipway, good access 
to the Firth of Forth, a floodlit pier and, inside, a gantry crane, separate workshops, 
Stores and office accomodations, 
Atpress time, the PC 7202 and the LR2 are near completion. The other two have several 
more months of work scheduled before being ready for the water. The subs will be 
available for hire and for j/v projects, suchas Cargo recovery, survey, tourism and other 
missions. PC 1202 is rated to 1,000 ft, has two manipulators and a diver lockout 
capability. Itis ABS classified and can carry up to five people. LR2 is rated 
to 1,200 ft, has one manipulator, sonar and in addition to the main propul- 
sion has four thrusters for maneuvering. Itis Lloydsclassified andcan carry 
three people in reasonable comfort. 
Hallstrom Holdings has an operations team made up of personnel having 
considerable experience in submersible Operations covering all aspects 
from logistics through piloting and maintenance to Operations management. 
Manned submersibles have decided advantages over ROVs in certain appli- 
cations. To have &ctual eyeball contact with the subjectis the main one, but 
other include payload (lifting/moving capability), complete autonomy (no 
umbilical), three-dimensional capability, heavy duty manipulators and the 
facility to take personnel, i.e., the client’s representative, directly to the 
worksite. 


Japanese submersible 


SHINKA! 6500 LAUNCHED 


The Japan Marine Science and Technol- 

ogy Center (JAMSTEC) has launched 
the Shinkai 6500 manned submersible 
that will be rated for 6,500 meter (21,320 
__ ft) waterdepths. This is a three-man sub 
and it will cover 98% of the world’s 
_ seabed. JAMSTEC said one of its main 
_ purposes will be to observe faults in the 


__ earth’s crust to help discover the mecha- 
nism of earthquakes. 


nes at depths 
The Chinese _ 


and 


, eloped a deep sub- 


reaches 6,465 metres 


TOKYO — A Japanese 
manned submersible 
conducted a seven-and-half- 
hour voyage reaching 6,465 
metres deep in a ttench in the 
western Pacific last week, 
putting Japan on a par with 
France, the Soviet Union and 
the United States in deep-sea 
research technology. 

The depth is a new record 
for manned, mobile 
submersibles that can cruise 
the sea bottom under their 
own power, said a spokesman 
at the Japan Marine Science 


and Technology Center, a 3 
government-run research 
institute. — nig rer canal 


The previous record was 


SOVIET MANNED SUBS 
OPERATIONS 


The Sevastopol’ Base of Special 
Experimental Fleet & Submersibles, 
located on the Black Sea, has announced 
that between 1976 and 1988, 4,000 dives 
had been carried out in the submersibles 
based there. Total time of 20,000 hours 
were accumulated in those dives, which 
occurred in all oceans of the world, in- 
cluding the Arctic Ocean and Antarctic 
waters. The Base, also designated “Base 
Gydronavt,” was formed in 1976 and 
was tasked with a variety of missions, 
including: 

*Offshore oil support operations 
*Search & salvage operations 
*Oceanography (biological, chemical, 
physical, geological) 

*Hydroacoustic studies and other re- 
search 

In addition to the seven submersibles 
indicated as based there, Base 
Gydronavt is also the location for two 
underwater laboratories, designated 
Benthos-300, and two towing observa- 
tion chambers, designated Tetis. 


Specifications of the Benthos-300 
include 30.3 meter long, 500 tons 
displacement, 300 meters diving depth, 
crew of six, scientific team six, seven 
days endurance. The Tetis towing 
chambers are each 4.27m long, 
displacement 2.9 tons, 300 meters 


' diving depth, one-man crew, one-man 


scientific team, endurance of six hours. 
The seven submersibles there are two 
Sever-2 subs rated to 2,000m and 
capable of carrying five people up to 
seven hours, two Omar subs rated to 
540m and capable of carrying three 
people up to seven hours, two Tinro-2 
subs rated to 400m andcapableofcarry- 
ingtwopeopleuptosevenhoursandone 
Reef sub rated to 85 meters and capable 
of carrying two people upto four hours. 
All of the systems are designed to be 
launched and recovered from a mother 


The building of two deep 
sea research vehicles 
elevated Rauma-Repola 
Oceanics to the ranks of 
the world’s top names In 
deep sea technology Vir- 
tually overnight. Three 
years of intensive re- 
search and development 
by Rauma-Repola’s 
Lokomo Steel Works 
culminated in the casting 
of the crew spheres - the 
vehicles’ most critical 
components. 


The spheres, which are 2.1 
metres in Giameter, are 
cast of ultra-high strength 
maraging steel. This type 
of steel has never before 
been used for applications 
such as this. 

The main factors con- 
iributing to the success of 
the project were the combi- 
nation of high-integrity steel 
and the use of the most 
advanced casting technol- 
ogy available. 

Maraging steel was in- 
vented in the USA in the 
early 1960's, but has gen- 
erally been produced only 
in the form of plates and 
forgings, or as relatively 
small castings. It is a pre- 
Cipitation hardening steel 
based on Ni-Co-Mo alloy- 
ing with a yield strength 
that ranges between 1600 
and 2000 MPa, depending 
on the alloying. By com- 
parison, common ship- 
grade steel has a yield 
Strength of 300-400 MPa. 

The production of the 
Castings was made techni- 
Cally feasible and economi- 
Cally viable by the use of 
“he vacuum converter 

‘ODC) method, which — 
Lokomo has been using 
since 1982. The crew 
spheres are designed for 
safe working at maximum 

depths of 6000 metres, 


yielding 
eb ie m At 


3 Casting eliminates 
welding problems 


The crew spheres for deep 
sea research vehicles have 
generally been of welded 
plate construction, USING 
titanium alloys. The welding 
of these alloys hes always 
posed problems. 

Rather than following the 
traditional practice Raume- 
Repola chose to make the 
crew spheres by casting 
two separate halves. This 
method has several 
advantages: 

The basic structure of 
thie sphere does not need 
to be welded. That means 
there are no critical welded 
seams and there is no pos- 
sibility of welding-induced 
faults. 

The strength/weight re- 
tio of maraging sieel is 
about 10% betier than that 
of titanium. 

Cast maraging steel is 
isotropic, i.e. it has the 
same physical properties 
in all directions. This is of 
considerable advantage 
under the loading condi- 
tions in which the spheres 
have to operate. 

Casting technoiogy 
means that it is even pos- 
sible to manufacture the 
spheres in serial produc- 
tion. > 


. 


<3 Marlok DS Vaculok 


The crew spheres are made __ 
of Marlok DS Vaculok steel. 
Hannu Martikainen, Re- 
search Manager at Lokomo 
Steel Works, explains why 
this particular steel was 


chosen for the project: 


“One of the most impor- 


tant requirements for crew 


a ard 


shape - and their abi 
maintain that shape 
pressure during the ¢ 


spheres of this type 
i 


to me- 


“We were able f 
We w to the {i- 


tne casting \ 
oh dimensions while ag 
in the solution ciple 
stage, where Marlok D 
is soft and easy 10 Me 
chine. Following thal we 
only needed 10 perform 
low temperature precipita- 
tion hardening and then 
air cooling. This final pre- 
cipitation annealing phase 
produces the requireo 
strength. Heat treatment 
always means distortion, 
of course, but in this case 
the distortions that OCCUr- 
red were so small that 
they were hardly measur- 
able. even using extreme- 
ly accurate equipment. 
"We put Marlok DS 
through a whole series of 
see water corrosion tests, 
ano we were pleasantly 
surprised to find that it 
performed much better 
than the otner high- 
strength sieels we used 
as control materials. 
The excellent results 
achieved are probably due 
to the extremely low level 
of impurities in Marlok DS. 
In order to completely safe- 
Quard against corrosion, 
we Geveloped a surface 
treatment using the latest 
coating technology. 
“Marlok DS is the only 
cast steel that can be 
used in this application 
- 1.6. for spheres that have 
to withstand the mechan- 
ical stresses arising in 
deep sea conditions. By 
opting for casting we 
have completely eliminat- 


ed the needforwelded > 


can achieve exc 


‘The reQuiremeny, g é g 
casting to be CompisQ EQ 
faultiess imposed grea? oon 
maneas on ihe planning 9? S S| 
tne Casting SYSIEM. Solig. 
ification must take place 
evenly. so that even the 
smalies! segregations Can \ 
be minimized. We had to 

erform a large number oF 
trials, of COUISE, but we 
were helped by the good 
casiability of Marlok DS 
Vaculok. 

"The most important 
benefit wes that we were 
able to produce these 
sphere halves - including 
the reiniorcements around 
the holes - es single pie- 
ces. Furthermore, we were 
abie to use Computer MOG- 
ellinc techniques to study 
ine eiecis of stresses. ENC 
this research was then in- 
corporaied in tne design oO: 
the casi construction.’ 


New applications 


The success of the first 
project prompted the Stee! 
Works 10 Siar a new pro- 
Qremme to identify further 
éepplications for the new 
maierial. Large-scale 
markei research revealed 
tnat the new steel ts suit- 
able es tool and die mate- 
rial for a variety of different 
purposes. Potential appli- 
Cations include pressure 
casting dies and hot 
forging dies for aluminium. 
Maraging steel also ap- 
pears 10 be suitable for 
plate forming tools. 

‘This project has been 


December last year 
Rauma-Repola Oceanics 
delivered two deep sea 
submersibles to the Insti- 
tute of Oceanology of the 
USSR Academy of Sci- 
ences. 

It was a truly historic 
event, since it actually 
doubled the number of 
manned submersibles of 
this type in existence. 

The Academy of Scien- 
ces is using the submers- 
ibles to carry out extensive 
Oceangraphic research in- 
to water composition, deep 
sea life and sea bed min- 
eral resouces and for geo- 
logical studies of the sea 
bed, notably along the 
edges of the earth's crustal 
plates. 


E’ Years-old 
problem solved 


It was back in 1876 that the 


USSR Academy of Scien- 
ces first began to study the 
possibility of having a sub- 
mersible built for depths 
aown to 6000 metres. Eve- 
ry institute approached : 
expressed great interest in 
the project, but hopes were 
invariably dashed within a 
few months. In addition to 
the technical problems, 
political factors also played 
a pen as most of the insti- 
tutes work closely in line 
with their respective gov- 
ernments, 

Rauma-Repola, on the 
other hand, is purely a busi- 
ness enterprise, as clearly 
reflected by the prompt 
completion of the design 
and building work. The first 
specilications arrived from 
the client late in 1981. The 
next four years were spent 
working with the client on 
extensive design and re- 
search work. In 1986 a 
prototype was ready for 


sreakt 


diving tests, and the two 
vehicles or 
ed over inD 
The unique feature of 
this project is that the sys- 
lem Comprises two vehicles 
desianed to operate from a 
single support vessel: while 
one vehicle dives, the other 
IS ON Stand-by, and can be 
used for rescue operations 
should the need arise. In 
the case of submersibles, 
rescue work has previously 
necessitated another ve- 
hicle being flown out from 
its home base. 


cember 1987 


FE Materials the 
biggest problem 


A deep sea submersible 
consisis of a streamlined 
hull containing a crew 
sphere and the rest of the 
equipment. The weight of 
the vehicle has to be kept 
10 @ minimum, and for this 
reason the biggest compo- 
neni, the crew sphere, is 
normally made of titani- 
um. However, titanium has 
the disadvantage of being 
readily oxidized under the 
high temperatures used 
Ouring manufacture. 

TO overcome the prob- 
lem, metallurgists at Rauma 
Repola's Lokomo Steel 
Works developed an en- 
tirely new grade of marag- 
ing steel based on the 
works’ vacuum steel pro- 
cess. This meant the 
spheres jor the two ve- 
hicles could be manufac- 
tured by casting. Casting 
in steel is a much easier 
process to control, ana 
can even be used to pro- 
duce spheres on a pro- 
Ouction line basis. 

The buoyancy material 
iS a unique syntactic foam 
consisting of hollow glass 
microspheres cast into 
epoxy resin. Buoyancy is 
adjusted by pumping water 
into or out of the vehicles’ 
ballast tanks. Previous ve- 
hicles of this type have had 


dered were hand- 


mrough 
[i deep sea technology 


10 jettison some of their 
ballast, making it impos- 
sible for them to return to 
the bottom without first ac- 
Quiring more ballast from 
the surface support ship 
As the descent to six kiio- 
metres takes around six 
hours, the new ballast 
System Is 4 tremendous 
advantage. 


EB. Specially ordered 
machine tools 


Having solved the problem 
of the construction material, 
the next question wes 
where to obtain the neces- 
Sary machine tools. The 


. fOUgh Casting for the crew 


Sphere alone needed to 
have 70% machined away. 


The machine tools em- 
ployed operate under on- 
liné control from the Cesign 
systems. The CAM system 
needed was created at the 
same time, thus allowing 
data on the shapes to be 
Cut to be fed direct from 
the design systems to the 
Machines. 

The sphere was tested 
in its Own pressure vessel 
at @ pressure of 758 bar, 
which is equivalent to a 
Cepth of 7.5 kilometres. 
However, to ensure a wide 
Safety margin, the sphere 
iS Only registered for depths 
down to 6 km. Sauli Ruoho- 
nen, the project chief in 
Charge of manufacture, es- 
timates from tests carried 
Out on a small-scale model 
that the sphere would pro- 
ably stand up to the pres- 
Sure imposed by a depth 
Of 14 -15 km. 

Like the machine tools, 
the pressure vessels also 
had to be specially made. 
This provided another one 
for the history books: the 
flange for the biggest pres- 
Sure vessel is the biggest 
forging ever mace in 
Europe. 

__ As the latest advances 
In deep sea technology are 
generally closely guarded 


Secrets, the testing pro- 
gramme for the project had 
to be Grawn up by Rauma- 
Repoila, as Simo Makkonen, 
head of Rauma-Repola 
Oceanics, explains: "We 
already had considerable 
knowledge of deep sea 
technology and the related 
problems from our studies 
of deep sea mining and 
from the prototype we built 
for nodule collection on the 
Sea bed. But as we had no 
actual experience in man- 
ufacturing the necessary 
components we had to 
build our own testing sta- 
tion. Although the compo- 
nents operate in the 

Same way as on /end, the 
pressures encountered in 
Geep sea work piace the 
sort of demands cn the 
hydraulic and electrical 
systems that no compo- 
nent manufacturer can 
meet.” 

The components were 
subjected to rigorous 
CyClical testing, some of 
them to several thousand 
pressure loadings. Simply 
because a motor, for ex- 
ample. stands up to pres- 
sure once doesn't mean it 
will necessarily function 
under actual sea bed con- 
ditions. The research work 
and the lives of those work- 
ing below must not be put 
in jeopardy by @ motor that 
Only operates for one min- 
ute at a depth of 6 km. 


& Business in diving 
spheres 


Projects like this are not on 
offer every day, of course. 
Seppo Seppala, who heads 
Rauma-Repola's Subsea 
Technology Group, Says 
the future depends to a 
great extent on how the re- 
newed interest in submers- 
ibles worldwide is transla- 
ted into actual orders. "In 
the longer term there are 
countless opportunities, but 
a lot depends on factors 
such as metal prices. 


WINCHESTER 
REBUILDS SOVIET SUBS 


Winchester Associates Lid (WAL), 
Aberdeen, have completed rebuilding of 
the manned submersibles Pisces Vi and 
Pisces XI which are owned and operated 
by the Soviet Academy of Sciences. 
WAL believes the contract to be unique, 
not only in the complexity of the works, 
but also in the execution, the whole 
operation being carricd out in a Polish 
shipyard by British and Polish techni- 
cians for the Soviet client. 
The vehicles were originally built for the 
Academy of Sciences by the Canadian 
company HYCO (the original one) 
{Weren't they originally French-owned 
and transferred to the USSR by pur- 
chase? Readers, please comment. Ed.]. 
The subs have been carrying out 
Occanographic studies for over a decade 
with no major refitting works being 
carried out. WAL’s brief was to stop the 
vehicles to their component parts, repair 
the hulls and frames as necessary and 
repaint. From then on all major extemal 
Systems were rencwed, implementing 
alterations to design, in order to accom- 
modate either changed equipment 
specifications or improved performance 
or, indeed, both. Arguably, the major 
works were completed internally where 
WAL, starting with bare spheres, de- 
signed, built and installed new electrical 
and mechanical control systems, incor- 
porating the latest technology available 
to the Sovicts, within the COCOM 
Regulations. 
The deepwater trials were completed of¢ 
the coast of West Africa in only four 
days of diving, although WAL person- 
nel were involved for a considerably 
longer period. The saga began when the 
Soviet support vessel sailed into Free- 
town, Sierra Leone to pick up the WAL 
crew, who, for reasons known only the 
the regime of that country, were 
promptly arrested. WAL personnel had 
their passports removed and were 
confined to the hotel bar, Happily the 
situation was resolved in ten days, but 
leaving everyone, except the Sierra 
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whal rer. 

Leones, fils ieee Hine 
A WAL spokesman 
“The Academy of Sciences have now 
taken delivery of two manned vehicles 
which are in most respects as new and 
capable of meeting their current i 
search requirements, but at a fraction o 
the cost of a new-build. 

Another point the WAL spokesman 
made to SUBNOTES was,’Our main 
regret is that a very Jarge contract was 
denicd to Britain due to COCOM legis- 
lation and yet that legislation allowed 
the work to be carried out in an Eastern 
Bloc country by British technicians us- 
ing, for the best part, British materials. 
A long, hard look at the COCOM mules is 
needed, but with emphasis placed upon 
European interests in preference to 
those of the USA. There is no doubt in 
Our minds that in the field of underwater 
reJated industics the regulations could 
be considerably improved to enhance 
sales opportunities for British compa- 
nics with no detriment to the Strategic 
security and technological status of our 
country.” 


PERRY PC-1401 FOR LEASE 

Perry Technologies, Riviera Beach, 

Flonda has the PC-1401, a two-man 

Perry-built submersible available for 

Jease to scientific, commercial and mili- 

lary customers. Itis ABS-certified and 
is rated for dives to 985 ft 

It can be provided with a centified pilot 
and support vessel on a tum-key basis 
from the Caribbean Marine Research 
Center who operate the PC-14 and pro- 
vide the crews and support vessels. It 
can be deployed, for example, from 
Perry’s research vessel, R/V J.W. Pow- 
ell, a 156 ft. offshore vessel equipped 
with a 15-ton crane, A-frame and deep- 
sea winch. The Powell is manned by a 
crew of four with accommodations for 
20 passengers. It has wet and dry labo- 
Talory space totalling 400 sq. ft. Oritcan 
be operated from Perry’s original ship, 
R/V Undersea Hunter, a 90 ft. oceano- 
graphic support vessel with a crane and 
Support facilities. 


re ES 
f ilt i S 

The PC-1401, built in 1974, 4 Se 
merly owned by TexasA&M Uni» +6 


and operated under the name Diag 
Perry purchased the submersible a 
has refitted it for lease from Perry’, 
Florida facility. It is available with g 
manipulator and full support package, 
Circle 110. 


SUB MARINE One Raiso, Finland, 
was formed in June 1988 (registered 
name—International Sub Marine 
Designs Oy/Ltd) as as an engincering 
company with specializauons in design, 
construction supervision and delivery 
of civil and military submarines. 
In September, Sub Marine Oy (SM) 
signed a development contract with 
the Finnish company AVS/Polar for 
development and building of prototype 
of SM/30/2 civil submanne, which is 
presenuy under construction with sca 
tals to be completed in August. Itis a 
two-man sub capable of diving to 100m. 
Itcan be usd for both recreational and 
work missions. It features integrated 
control system allowing for ease of 
operauon network of built-in safety 
features. Its estimated price tag will be 
less than $200,000. 
SM has also signed a licensing manufac- 
turing agreement with Frabeco NV and 
accepted its sister company Boel 
Werf—Belgium’s largest shipyard— as 
the designated manufacture of the SM- 
100 for the European market. Following 
that, SM signed another licensing manu- 
facturing contract for the SM-100 with 
Seattle-based TIE International. Under 
this agreement, TIE would establish 
UAT as an operating company and Sea 
Path, Inc. as a manufacturing company 
lo transfer the submarine building tech- 
nology to the Westem Hemisphere. 
According to SM, both companies have 
been formed and are now in Operation. 
SM-100 
was Fated as the most advanced and 
efficient civil submarine on the market 
by a comprehensive industry analyses 
by Jones, Matsuo & Associates, Ltd. 


Rota has two small hotels that cater to 
visitors. The Rota Pau-Pau Hotel is the 
largest and most Americanized facility, 
with 50 air-conditioned TOOMS, a restay- 
rant, air-conditioned bar and conference 
room. This hotel is close to town and 
close to the boat dock at East Harbor, 
The Rota Pau-Pau is much more than 
just a hotel. It is Rota's headquarters for 
the parent company, MIC Corporation. 
The other divisions include an island tour 
company that operates a fleet of air-con- 
dilioned vans and buses that Carry visi- 
tors on scheduled tours of the island. The 
tour company provides bus transporta- 
tion between the air port and town as well. 
MIC is also an underwater tour compa- 
ny and presently operates a deep sub- 
mersible known as the PC 1201. Built by 
Perry Oceanographics, the sub is rated 
for a maximum depth of 1,000 feet, The 


Rota Pau-Pau Hotel offers submarine 
rides several times daily to a depth of 330 
feet. The sub can carry two passengers 
plus an operating pilot. 


USSR TO HOST 
UNDERWATER VEHICLE 
SHOW 


The P.P. Shirshov Institute of Oceanol- 
ogy in Moscow has announced the 
formation of Underwater Vehicles *90 
to be held in Suzdal Gust east of 
Moscow), January 15-20, 1990. It will 
be both an exhibition and trade show. 
According to the plan presented by the 
Institute, delegates would arrive in 
Moscow on January 14th (Saturday), do 
some sightsceing in Moscow the next, 
move to Suzdal on the Monday to 
Wednesday for UV’90, come back to 
Moscow and visit the Institute on the 
Thursday, attend the Bol’shoy Ballet on 
the Friday and leave for home during the 
weckend. 

The organizers are accepting paper 
abstracts, registration confirmations 
and exhibit applications. In the early 
publicity form received here at SUB- 


NOTES, we are told that “Conference. 
Participants will be informed of pay- #, 


ment conditions in June after the reccipt 
of confirmations.” If you are interested 
in participating at UV’90, contact the 
UV’90 Technical Program Committee 
at the P.P. Shirshov Institute of Oceanol- 
ogy, 23 Krasikova St., Moscow 218, 
USSR. Tel: 1245996; Tix: 411968 
_ OCEAN SU. 
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ee auiealions shack at any United 
States Coast Guard station is a busy 
place. Emergency calls, via marine radio, 
are frequently received from boaters, div- 
ers, aircraft and, occasionally, submersi- 
bles. Emergency Position Indicating Ra- 
dio Beacons (EPIRBs) and Emergency 
Locator Transmitters (ELTs), found on 
many planes and vessels, and some- 
times carried by hikers, kayakers and 
others, can also trigger lifesaving re- 
sponses by the SAR (Search and Res- 
cue) units of the Coast Guard. This is a 
Story about the organization and the si- 
lent professionals who man the CG sta- 
tions, ships and aircraft: the response 
personnel who can turn a disaster into a 
triumph of man over the elements. 

The United States Coast Guard is the 
world’s largest search and rescue organ- 
ization. It maintains a wide variety of SAR 
facilities. I's resources include cutters, 
boats, aircrafl (both fixed wing and rota- 
ry) and numerous stations throughout the 
United States and its territories. The effi- 
cient SAR operations are made possible 
by an extensive communications network 
of coastal and satellite radio stations, 
specialized land-line circuits and numer- 
Ous Communication centers. 


July 9, 1987, Fort Pierce, Florida: A 
privately owned two man submarine is 
stuck on the sandy bottom. According to 
the CG in-house publication On Scene, 
“The call for help was picked up about 


-23- 


noon. An assist team, working with the 
sub, said that the two men had about 20 
minutes of air left.” 

According to executive petty officer 
BMC George Obusek, of Fort Pierce, 
“Everyone at our station, except for one 
or two of the cooks, is a qualified boat 
crewman.’’ One man, SK1 Dave Lewis, 
had learned scuba diving in Connecticut. 
He was also a volunteer on the Fort 
Pierce rescue team. SN Barry Gladstein 
had gained knowledge in lifesaving tech- 
niques at a Florida medical institute. The 
Station commanding officer, CWO John 
Webb, told Lewis fo grab his diving 
equipment and Gladstein his first aid gear 
and to help man the 40 foot response cut- 
ter. Power for lifting the sub off the bottom 
would be provided by the physical 
strength and stamina of all members of 
the rescue crew. In minutes they were on 
their way. 

Diver Lewis said, “'! was already in my 
gear when we arrived on scene. | fol- 
lowed the buoy rope to the sub and 
knocked on a porthole. When there was 
a response | knew the sub crew was siill 
alive."" Lewis then hooked a larger rope 
on the sub and, topside, the crew of the 
cutter lified ihe sub by hand toward the 
surface. Near the surface, Lewis hooked 
a second line on the stern so the sub 
could be pulled level. 

When the hatch cover was four inches 
above water, one of the crewmen inside 
it opened the hatch and crawled out. 
Then the stern line parted and the sub 
filled with water and sank. Lewis, going 
down with the sub, reached in and was 
able to work the second sub crew mem- 
ber through the hatch and help him to the 
surface. Barry Gladstein put his medical 
skills to work. ‘‘The man | took into the 
cabin had no pulse. | established an air- 
way and gave him some oxygen.” The 
Cutler rushed shoreward. The two sub- 
marine operators were hospitalized but 
were later released with no permanent 
physical problems. The entire operation 
lasted just 30 minutes. 

True, those 30 minutes were of lifesav- 
ing importance to the two men trapped in 
the submarine. However, the true extent 
of the success of the rescue was in the 

hours, days, weeks, months and years 
spent in training and in developing the 
skills needed. Ang, in their willingness to 
go one step beyond the call of duty. 
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orp Zora LES 5 
says Phi] Nuytten, president of Can-Dive Services 

Ltd., of North Vancouver. “If you eliminate the pressure, 

you eliminate the problem.” 

Since teaching himself to snorkle at 11, Nuytten (pro- 
nounced Newton) has been fighting bone-crushing under- 
water pressure that becomes all but unbearable 300 feet 
below the surface. Today, at 46, Nuytten hasn't so much fig- 
ured how to beat the pressure as dance around it, avoid its 
punch and make a profit doing it. In December, he 
shipped his first Newtsuit, a $300,000 atinospheric diving 
ensemble that allows its occupant to scoot down to 1,000 
feet in five minutes, work all day, then return to the surface 
without having to worry about spending hours ina decom- 
pression chamber. Nuytten’s Newtsuits are among several] 
products developed through International Hard Suits Inc., 
a company listed on the Vancouver Stock Exchange in 
1987. This year, the firm expects to ship a dozen suits and 
build the “Sea Urchin,” a $40,000 one-person submersible 
for surveys and inspections to a depth of 300 feet. 

Can-Dive is just part of a burgeoning subsea industry in 
British Columbia with annual sales among them in excess 
of $60 million. Five firms in the province lead the world in 
an array of deepwater developments. The wizardry 
includes: remote underwater vehicles (ROVs), high fre- 
quency imaging sonar equipment and underwater commu- 


nications. There’s even a fue] cell that could replace the 
internal combustion engine. The firms are already supply- 
ing business and military customers, including the US mili- 
tary, with diving suits and mine detection devices. Accord- 
ing to John E. Flipse, director of the newly-formed 
Offshore Technology Research Center in College Station, 
Texas, the BC firms are leaders. “They’re known,” he says, 


“for first-class mechanical work in a highly aaelth 
field.” ighly competitive 


_ It should be no surprise that Canadian firms are diving . 


_deeper and better than anyone else. After all, oceans and 
seas cover 71] percent of the world’s surface and Canada’s 
ometer coastline, including its islands, is the 
gest. The sea supports more than 140,000 
ects $8 billion a year into the econo- 
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The result is a flotilla of projects that would boggle the 
average landlubber. According to Frank Busby, a consul 
tant based in Arlington. Virginia, the next best step may be 
an untethered vehicle that can not only work out of sight, 
but out of its own mind. “That,” he says, “is where the 
future is in this business.” Nuytten’s Can-Dive has been 
named project manager for the “Spirit” project, an attempt 
to build the world’s first autonomous robotic subsea vehi- 
cle that can be controlled from afar, without the need for 
any umbilical. The “Spirit” consortium includes more than 
30 BC companies and the province's three universities, 
University of Victoria. University of British Columbia and 
Simon Fraser University. The group is currently developing 
a business plan to raise between $15 million and $20 mil- 
lion for a prototype marine robot designed for commer- 
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cial, scientific and military use. 

There is a certain urgency to the project. Traditionally, 
the umbilical cord has carried the power and the com- 
mands to underwater vehicles, but at a profound cost in 
terms of mobility and range. Now, the race is on worldwide 
to develop a vehicle that will do much more. “I don’t kid 
myself that we're the only ones that have thought of this,” 
says Nuytten. In Japan there is an even more ambitious 
US$52-million research program along the same lines, and 


Joni, however, because everything must take pl 
“real time. In other words, the signals must be con 
quickly enough to allow the Operator to react meaningfully 
‘a whatever takes place. If the robot is repairing ah off. 
shore oil "8 ace drops a bolt, there's No point finding out 
about the incident five seconds later. The point is to make 
the experience as rea] as possible. Consultant Busby is con- 
fident that the technology Will be developed and will ate 
wide appeal for military and other applications, “Spirit” 
could be used “as ‘sentinels’ in place of submarine 
Arctic,” he says. 

_As with any such futuristic plans, not everyone agrees. 
Jim McFarlane, a former Lieutenant Commander in the 
Canadian Navy and a major contributor to the “Spirit” pro- 
JEGLy sull sees the need for Canada to build nuclear sub- 
marines, but agrees that “autonomous vehicles could doa 
portion of the mission.” McFarlane, 54, is recognized as a 
world leader in the development of “smart vehicles” and 
recently received the Order of Canada. He formed his 
company, International Submarine Engineering Ltd., in 
1974 to service the offshore petroleum industry. When oil 
prices fell and exploration expenditures shriveled, he sur- 
vived the downturn by diversifying. He has sold a dozen 
Dolphins (for Deep Ocean Logging Profiler Hydrographic 
Instrumentation and Navigation). They are remote-con- 
trolled subs originally developed for hydrographic data col- 
lection, but four have-been bought for by the US Navy for 
military use. McFarlane’s company also produces an ARCS 
(Autonomously Remote Controlled Submersible) that fea- 
tures a degree of artificial intelligence and is as close to the 
idea of the “Spirit” as current technology allows. ISE is also 
developing a tethered vehicle to service telecommunica- 
tions cables for AT&T and is also designing its first tourist 
submarine. 

As in the other applications, British Columbia leads the 
holiday divers. Dennis Hurd’s Sub Aquatics Development 
Corp., of Vancouver, has five Adantis tourist subs diving in 
the waters off Guam, Hawaii, Grand Cayinan Island, the US 

Virgin Islands and Barbados. Hurd is building two more 
(at $3 million each) and claims there is sufficient demand 
for 50 subs by 1994. “This is a brand new industry,” says 
Hurd, “and it’s hard to predict where it may go.” Sub 
Aquatics began in October, 1983, when Hurd converted 
known technology into a 28-passenger tourist sub, the 
world’s first. The vessel] remains in service, diving at two 
sites off Grand Cayman. Tony Beaumont, general manager 
of Atlantis Submarines (Cayman) Ltd., says Avantis i has 
carried 140,000 passengers on more than 7,300 dives. 
Passengers pay US$58 a head for a 50-minute dive in the 
Atlantis I. The 1987 version, operating at only four loca- 
uons so far (Hawaii, Guam, St. Thomas and the US Virgin 
Islands,), carries 46 Passengers to depths of 150 feet. Hurd 
Operates and services most of the fleet himself—he draws 
an analogy with a small commuter airline—but the sale of 
Atlantis V and the Guam operation in 1988 to a Japanese 
businessman marks Sub Aquatics’ first franchise deal. i 

The link that could connect all of the undersea projects 
is, of course, power. Again, a BC firm, Ballard Technologies 
of North Vancouver, is researching the dilemma that 
comes over power for something like the “Spirit.” If there's 

~ no umbilical cord, heavy, inefficient batteries are required. 
And they simply don’t last long enough to make the exer- 
_ cise worthwhile. In 1984, backed by the Defence Research 
5; ‘stablishment in Ottawa, Ballard began to develop a low- 
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cost fuel cell that could run on a “practical” fuel lik 

methanol. “We were probably quite naive,” says the comp 
ny s vice president, David McLeod. “Nobody had every 
Proved this could work, except a few PhDs on drugs who 
had maybe imagined it could work.” This particular hallu- 
Cination was that hydrogen could be extracted from 
methanol and, along with oxygen. be converted to electric- 
ity. What Ballard knew was that the by-products of “reform- 
ing” methanol are hydrogen, carbon dioxide and carbon 
monoxide—but the firm also knew that carbon monoxide 
would “poison” the platinum catalyst in the fuel cell. What 
Ballard discovered was a Way to convert the carbon monox- 
ide to carbon dioxide before it got to the fuel cell. 
“Literally, the day we announced that, the world changed,” 


McLeod said. Coupled with this discovery, Ballard’s engi- 
neering was so advanced that when Dow US in Freeport, 
Texas, developed a new fuel cell membrane, Ballard was 
able to use it to achieve previously impossible current den- 
sities. When Ballard began its research, the state of the art 
was half a volt per cell at 700 to 1,000 amps per square 
foot. By 1987, Ballard had upped this to 4,000 amps, which 
McLeod says approaches the energy density of the internal 
combustion engine. In fact, the Ballard cell has been tout- 
ed as a possible alternative to the car engine, as the basis 
for a truly viable electric car, because, unlike a normal bat- 
tery, a fuel cell can deliver continuous power as long as it’s 
getting fuel. 

McLeod stops short of such claims, but knows he's got 
something unique. “Nobody,” he says,“ has done it any- 
where in the world—nobody.” The cell will be tested in a 
submarine for the first time this summer by Perry Offshore 
Inc., of Riviera Beach, Florida. Bill Girodet. Perry’s princi- 
pal engineer, says the cell will have to stand the twin tests 
of performance and price. But he agrees Ballard’s cell has 
potential. “The development of autonomous underwater 
vehicles [AUVs] has been held up for at least 10 years 
because there is not an economic, high-density power 
source available. An example is the 30-kilowatt cell, but if it 
isn’t priced right [under US$100,000], it won't make it.” 

Watching the bottom line is as important as knowing the 
bottom of the ocean. The economics of undersea work 
have always depended heavily on oil exploration. John 
Flipse, of the Texas-based Offshore Technology Cenve says 
the industry can take heart from finds like two major oil 
patches, identified by the US Geologic Survey in the Gulf 
of Mexico. The fields are at 6,000 to 10,000 feet—and that’s 
AUV and ROV territory. “In order to develop that oil, [oil 
companies] will need all sorts of technology,” says Flipse, 
noting that the fields are potentially as big as the original 
Saudi oil find. 

Sull, the Canadian firms are not waiting for oil alone. 
What most excites Phil Nuytten at the moment is the 
prospect of a shallow-water version of the Newtsuit, a suit 
that would allow unencumbered dives to 300 feet, with 
enough flexibility in the suit that a diver could actually 
swim. Nuytten wants to have a prototype built within 18 
months that would weigh in at just 70 pounds, fit into two 
duffel bags, and sell for about $25,000. And he says that 
given that about 90 percent of the world’s diving takes 
place in that first 300 feet—workaday stuff, in and around 
harbors and the like—a shallow-water Newtsuit will be as 
important a breakthrough to diving in the next century as 
the aqualung was for this centuny If Sir Isaac were around, 
he would not only understand, he might even be a buyer. © , 
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By Alan Maurer 


long a deserted back road 
Outside Gaffney, South 
Carolina, the abandoned 


Cherokee Nuclear Power Station looms 
amid a sand plain, the concrete walls 

of the station's vacant lanks overshad- 
owing the scrub. It's an unlikely site 

to film an underwater movie, but for five 
months last year the director of The 
Terminator and Aliens took over the area 
to shoot his latest film, The Abyss. The 
result, of course, demonstrates a Use for 
a defunct nuclear power plant. But the 
film production also Pushed today's 
diving equipment technology into the 
movie's near-future Setting. 

An American nuclear submarine, 
mysteriously disabled 2,000 feet beneath 
the Caribbean, Sels the course for the 
plot and subplots of The Abyss. The 
US. Navy drafts the oil rig divers aboard 
Deepcore, a Prototype hyperbaric oil 
drilling habitat, to assist SEAL (sea, air, 
and lang) commandos in the sub's 
rescue. Among other developments, the 
SEAL leader experiences high-pressure 
Nervous syndrome, a rare underwater 


malady that causes him to suffer 
Paranoid delusions and to endanger 
everyone below and above the waier, 
Director James Cameron and 

Producer Gale Ann Hurd chose not to 
film in the open sea because doing 

so, Cameron says, “would have posed 
too many problems”: the anchoring 

of boats, potential hurricanes, poor ; 
visibility, sharks, and “teaching fish to 
act.” They were looking for a more 
controllable site, and filmmaker Earl 
‘Owensby provided the perfect location. 
“There was simply nothing else like 
Cherokee anywhere,” Hurd says. 

Owensby Film Studios purchased the 

Cherokee property for “several million 
dollars” in 1986 and turned the site 

into a film production facility, Owensby 
Says. Since then, movies like Universal's 
Probe and the Home Box Office cable 
television movie Florida Straits have 
been shot at Cherokee. The Abyss, 
however, was the site's first underwater 
movie. “We had originally planned to 
use the turbine pit [Cherokee’s uncom- 
pleted, smaller tank] for underwater 


ameron and Hurd didn't Want illusions, 
They insisted on realism. “Everything— 
helmets, backpacks, underwater 
vehicles, and habitats—had to function,” 
Hurd says. 

Cameron wanted to use Deep Rover, 
an advanced submersible with a 360° 
Plexiglas view port and the ability to 
dive to 20,000 feet, among other features. 
Built and owned by Can-Dive, a 
Canadian company specializing in 
diving and underwater technology, Deep 
Rover was already committed to a 

research project and was unavailable. 
So Can-Dive agreed to engineer and 
build new submersibles for the film. And 
Cameron also used The ARM, a 
remote-control-operated Manipulator 
Gesigned by Western Space and Marine 
(WSM) that's sensitive enough to pick 
Up a quarter from the ocean floor. 

There is already interest—from divers 
at the Seattle Aquarium, for one—in 
the diving helmets WSM developed for 
The Abyss. The Standard underwater 
hardhat looks like something an astronaut 
would wear, but it has a faceplate like 
a flat scuba mask, which blocks periph- 
eral vision. Moreover, it prevents a 
clear view of the diver's face, which 
rendered the mask unusable for Camer- 
on's purposes. 

The prototype Abyss helmet was 
created by WSM vice-president Bob 
Kirby, who was also responsible for the 
helmet most commercial divers use, 
the Super Lite 7. The Abyss model has 
an advanced breathing regulator and 
an aircrait-quality communications 
System. Its faceplate extends from temple 
fo temple, allowing more light to enter and 
making the wearer's face and Profile fully 
visible. “Experienced divers aren't used 
to having all that Peripheral vision,” WSM 
president Scott Millard says. 

With the helmet's Communications in- 
tercom, six divers are able fo converse 
among themselves underwater. In earlier 
movies, such as The Deep, and in tele- 

vision’s Sea Hunt, voice-over or dubbed 
dialogue was added after filming had 
been completed. Aircraft-quality micro- 
phones in each of the ten helmets con- 
structed for The Abyss, however, en- 
abled Cameron to record the film's 


dialogue directly on tape as if the movie 
had been filmed ona dry shooting stage. 

WSM also created the film's sleek, high- 
lech backpack, which includes a light- 
weigh battery pack and buoyancy con- 
trol, in addition to the diver's air supply. 
‘Although the backpacks were meant to 
be only movie props, they actually sus- 
lain life,” says WSM's Troy Kirby, who 
maintained the company's equipment on 
the set. “We had to make them look fu- 
turistic without changing their function.” 

To accommodate Cameron's desire to 
film without Spotlights, WSM integrated 
Underwater Kinetics’ 150-watt light into 
the backpack system, powered by the 
battery pack. Like a gooseneck lamp, the 
light snakes from the backpack to the 
helmet and can be directed as needed. 
The specially designed backpack valves 
and WSM's fabricated “gas station” en- 
abled the actors to refuel without surfac- 
iNQ, a process that normally takes at least 
20 minules so as to avoid the bends, a 
sometimes fatal disorder Caused by a too 
rapid decrease in air pressure. When the 
Abyss cast and crew ran low on air, they 
simply swam over to the underwater unit, 
hooked up to it, replenished their Oxy- 
gen, and then swam away. 

WSN is not planning commercial pro- 
duction of the Abyss backpack and hel- 
met, at least not immediately. “We're going 
to continue developing the helmet,” Mil- 
lard says, “although it’s not the kind of 
helmet you'd see in a diving store. The 
likeliest user would be the military.” The 
backpack, moreover, would have to be 
modified. Because of the film's require- 
ments, they were heavier than those now 
used by divers. 

Cherokee itself May go on to serve the 
Space program. After the Abyss cast and 
Cr€w packed up and departed, NASA of- 
ficials toured the site to determine whether 
the water-filled tanks could be used to 
teach astronauts how to assemble the 
Proposed space station. In any event, the 

Power station will still be available for other 
moviemakers. In fact, Owensby says, 
Submariner, a film based on Marvel 
Comics’ aquatic Superhero, is expected 
to begin filming there soon.0Q. 


*There is an ROV pilot shortage in the 
North Sea, so says The Aquanaut. While 
many pilots are eaming day rates of 
£200 and above, some contractors have 
had to import pilots from the States. — 


Sources say that when things hit bottom — 
in 1986-87, many pilotsleft the industry — 


and went into other fields. Now with the 
upturn, there are plenty of ROY’ pilot 
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KRONAN 1676 ON DISPLAY 


Visitors to the Vancouver Maritime 

Museum have had quite a treat viewing 
some of the treasure that has been recov- 
ered from the wreck of the Swedish 
warship Kronan, which sank in the Bal- 
tic with the loss of 800 men. The wreck 
was located in 1981 and since then 
marine archaeologists have recovered a 
wealth of material. The ship was 197 ft 
long and 43 ft wide. -It lies 26 meters 
below the surface of the Baltic near the 
island of Oland off the Swedish coast. 
Over 20 bronze cannons have been 
Tecovered. 


ABANDONED SHIPWRECK 


ACT GUIDELINES 
Published in the Federal Register of 
April 4, 1989 are the Abandoned Ship- 
wreck Guidelines developed by the 
National Park Service (USA). The 
Guidelines, as published, will become 
etched in marble this fall unless wntten 
comments are received by the National 
Park Service on or before October 2nd, 
1989. 
On April 28, 1988, the President signed 
into law the Abandoned Shipwreck Act 
which vested tide to certain shipwrecks 
that are located in State waters. The 
Act also clarified that the States have 
Management over those abandoned 
shipwrecks. Prior to enactment, many 
States claimed title and management 
authority over abandoned shipwrecks in 
their waters and managed historic ship- 


assert jurisdiction 
ipwrecks and treat 


Although the National Park Service 
consulted with various interest groups 
prior to developing the guidelines being 
proposed in the Federal Register, the 
Service would like to provide the public 
with the additional opportunity to re- 
vicw and comment on the guidelines 
as proposed. The Service says it will 
consider all comments received and in- 
corporate those, as appropriate, into the 
final guidelines. Comments to Dr. 
Bennie C. Keel /npij, Departmental 
Consulting Archaeologist, National 
Park Service, Department of the Inte- 
rior, P.O. Box 37127, Washington, D.C. 
20012-7127. 
fDi Naows 06 CH eran 5) a 
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we Ee ee ars 5p eres 
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TRIDENT MISSILE 
BITS FOUND BY SUB 


The first of ten planned undersea test 
firings of the TRIDENT II SLBM re- 
sulted in failure when the missile self- 
destructed after veering off course four 
seconds into its flight. Shortly after- 
wards, Harbor Branch’s submersible 
Johnson-Sea-Link I, operating from its 
support ship, R/V Edwin Link, recovered 
parts of the missile found on the seabed. 
The U.S. Navy has reported that the 
HBOI vessels proved “extremely effec- 
tive” in the search and salvage phase of 
the investigation. 


LIBERTY BELL 7 


Subsurface Technologies (SUBTEK), 
Ft. Worth, Texas, is going ahead with its 
plan to search for and recover Gus 
Grissom’s sunken Mercury Space Cap- 
sule, the Liberty Bell 7. NASA has 
given permission for the the Liberty Bell 
7 Foundation (created by SUBTEK) to 
search for and recover the capsule, 
which is located in approximately 5,000 
meters of water. SUBTEK founder, 
Robert Fuller, will use the EM-3 to pin- 


point the exact location. The EM-3 is a 
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CONSORTIUM RECOVERY 


LTD, Aberdeen, was established a 
1983 asa specialist company to organize 
and manage deepwater recovery One 
tions. It was started by three guys (Nick 
Sinclair-Brown, John Clarke and 
Mike Stewart) who had participated in 
the gold bullion recovery from HMS 
Edinburgh [SUBNOTES cover and 
cover story. Ed.J. CRL has been in- 
volved with numerous projects around 
the world, some well known and others 
confidential. Its clients have been the 
British Accident Investigation Unit at 
Farnborough for recovery of sunken 
aircraft, The Salvage Association and 
UK governmental departments for the 
recovery of special cargo and they par- 
ticipated in many survey and excavation 
operations on historic wreck sites off the 
UK, Holland and various locations in 
the Caribbean. 

CRL has also developed non-destruc- 
tive excavation equipment, was the first 
user of SRT underwater magnetic 
cutting explosives developed by Dr. 
Sidney Alford, has worked closely with 
major auction houses on the sale of 
recovered items and has even assisted 
BP in devising underwater exploration 
games in support of the national sales 
campaigns. 

CRL states that it stands ready to provide 
services on behalf of governments, 
Museums or similar interested parties by 
preparing procedures and monitoring 
the activities of third parties involved in 
recovery projects in order to assure the 
correct procedures and techniques are 
employed when handling valuable his- 
toric artifacts. 


BATEAUX FOUND 


Since 1987, the Atlantic Alliance Lake 
George Bateaux Research Team 
(AALGBRT) headed up by Joe 
Zarzynski, Wilton, New York, has 
search the 32-mile long Lake George, 
New York looking for historic ship- 
wrecks, especially 18th century vessels 
called bateaux [pl]. 


So what’s a bateav, you ask? Good 


| question. It is fortunate that Joe has 
| given us an answer. The bateau was a 


gics,” - i flat bonamied duo-chded wooden sup- 


y ly and toop-carrying vessel, Though the name implies a 

French origin, the vessels used during the Colonial era in North 
America were probably introduced by the Dutch durin gthe 17th 
century. Bateaux were deployed in large numbers on Lake 
George during the French & Indian War and also during the 
American Revolution, They were 25-35 ft long were flat- 
bottomed (usually pine) with hardwood ribs. In 1758. the 
British sank over 250 bateaux in Lake George over the Winter 
as “cold storage” to protect and Preserve them, Many of these 
were never recovered. In 1960, sport divers found some and 
raised three. One is now exhibited in the Adirondack Museum 
Blue Mountain Lake, New York. : 


The AALGBRT is currently working under New York State 
permits to conduct an inventory of these historic vessels for the 
purpose of preserving them for future generations. Using a 
Klein 500 kHz side scan sonar and a MiniROVER Mk II 
donated by Klein Associates and Kaselaan & D’Angelo Asso- 
Ciates, respectively, the team has located clusters of bateaux and 
other items of potential historical interest. Says Joe, “Our group 
is an example of a volunteer sport diver team using high tech 
side scan sonar and a ROV to piece together the military and 
maritime history of Lake George.” 


MANIFIQUE FOUND? 


Salvor Jonathan Blasczak believes he has found the Manifique, 
a French that sank in Boston Harbor in 1782 that is belicved to 
hold $50-500 million in gold coins and other artifacts. If his 
magnetic detection and sonar data are correct, then the ship is 
under 20 feet of water and buried under 5 feet of sand and mud 
in what is America’s filthiest harbor. 
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__ WHITEFISH POINT, Mich. i 
(Reuter) — Researchers using” 

_an underwater robot equipped . 

with video cameras said 733-3, 
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18-year-old anchor from the.” . 
ipwreck Tasmania is back in 
jits final resting place —’on the 
bottom of Lake Erie with the 
F scattered remains of the.> / . 
‘wooden schooner and its crew. 
3. The massive oak and iron . 
relic'was returned to the’ .* 2 
depths of the lake on the-’.. 
weekend after it was stolen in 
1987 from the wreck, which *. 
sank off Point Pelee in 1905: . 
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DRAKES BAY, Calif — In his 


waters off Point Reyes. nor the 
treacherous currents It is the 
NaUional Park Service that has 
gotten under his skin 

“I\'s jealousy,” the S€-year-old 
treasure hunter said of his pro- 
posal to excavate the ship. “They 
don't knoe bow to do it~ 

Marz is “95 percent” certain be 
has found the ship He wants to 
recover its treasures and divide 
them among the government and 
his investors. But the park ser- 


its own but po money to carry it 
Se sescapustin whers they a of 
the San Agustin w y are 
until it cap collect the artifacts 
for a public museum. 

At stake is a one-of-a-kind bis- 
torical resource that may hold 
secrets about events four centu- 


4ingly disrupt what remains of 
the old galleoa. 

" “In the best of al! possible 
= sworlds one would Like te Jeave it 
“there for a thousand vears until 
someone witb better technology 


Park service duels 
for right to wreck 


Nor is be daunted by the dark purged 


vice, which bas a recovery plan of The 


could remove it" said Thomas 
King of the US Advisory Council 
ot Kistoric Preservation, which 
has yet to take a stand 00 what to 
6o with the San Agustin “We 
doc’ Lve in the best of all possi- 
ble worlds.” 


At present, however, only Marx 
has the financial backing for a 


could be ready for a recovery 
operation by September 1990. 

Last month, Marx spent three 

‘weeks on his boat in Drake’s Bay, 

ing the waters in 2 gridlike 

i could 


Sap Agustin is 

The ship had completed a voy- 
age across the Pacific in 1595, its 
belly filled with porcelain and 
otber precious cargo from the 


. Onent It was en route to Aca- 


puico when the crew stopped 
along the California coast 

the crew was exploring 
the bluffs of Drake's Bay, a nio- 
Jen: storm swept in from the sea 
and sank the ship. 
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. New, evidence found 


Monday. 
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LONDON (¢ 
Investigators of the 1985 Air- 
India disaster off the coast of 
Ireland will fly back to Canada 
with new physical evidence 
Tecovered from the bottom of 
‘the Atlantic Ocean after a two- 
Week operation that ended 
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- ~The Canadian High. 
Commission confirm 
that the new search of the 
; disaster site be 5 
: the ship Abeill 
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gan Aug. 7 using 
e Supporter and 
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from a Vancouver.company _ 
namied Deep Water Services. 
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By Tony Capaccio 


obert Ballard, the undersea 
Resi: who found the Jifanic in 
1985, scored another aquatic coup 
in June when he discovered the watery 
resting place of the German battleship 

Bismarck. 

Resting upright in 15,617 feet of water, 
the Bismarck was in remarkably good 
Shape considering the pounding it took 
during its Jast hours on May 27, 1941, 
when it was sunk in one of World War 
II’s most decisive naval battles. 

Celebrated in Johnny Horton’s pop 
classic ‘‘Sink The Bismarck,’’ as 
having “‘guns as big as steers and shells 
as big as trees,” the Bismarck met its 
fate afler a six-day run in the North 
Atlantic that climaxed by its sinking the 
HMS Hood, the pride of the British fleet. 

Three days later, the Bismarck was 
spotted by a British seaplane as it made 
its now famous dash to the safety of the 
French coast. After it was crippled by 
two British torpedoes that wrecked its 

steering gear, the Bismarck was a sit- 

ting duck for four British vessels that 
fired on her during a 173-minute battle. 

“IT expected the ship to be in much 
worse shape than I found it to be in,” 
Ballard told an overflow audience of 
international journalists June 22 at the 
Washington, D.C. headquarters of the 
National Geographic Association. ‘‘It 
was quite a surprise to find it upright,” 
Ballard says. 

Only about 115 of the 
Bismarck’s crew of 1,962 survived after 
the vessel capsized. The Bismarck sunk 
about 600 miles west of the French port 
of Brest. 

Dressed in a white turtleneck sweater 
and purple windbreaker, the Woods Hole 
Oceanographic Institute’s senior scientist 
in ocean engineering vowed to the 
German government that he would keep 
Secret the Bismarck’s location. ‘‘We 
will do all in our power to keep it secret 
and turn over the coordinates to Ger- 

many and its people,” says Ballard. 

Despite the battle’s importance, the 
British government did not have precise 
coordinates of the Bismarck’s burial 
place. So Ballard relied on the general 
location recorded by British gunners and 


much of the same sophisticated under- © 


water equipment that spotted the 
Titanic four years earlier. 
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The key piece of el cae a Sa 
Argo, the deep-sea robo | Research 
with $3.1 million in U.S. Nava 

ice money. is- 
Pats Argo. which spotted the a 

, rstructure was 
marck's battered supe tem that 
an upgraded version of the syStény (."- 
tirst observed the 11anic’s giant boiler 
on Sept. 1, 1985. Argo is designed to 
hover 120 feet off the ocean floor, 
tethered to a mother ship by up to 20,000 
feet of coaxial cable. 

The major improvement made to 
Argo since 1985 was the addition of a 
“dynamic positioning capability’ that 
automatically adjusted the location of 
the Argo’s mother ship, the Star Her- 
cules, over the Bismarck. The capabil- 
ity compensated for sea drift, keeping 
both the ship and its “robot above the 
battleship. ‘This meant we could stay 
above the ship 24 hours a day,”’ says 
Ballard. 

During its inspection of the 
Titanic, the Argo and its sister sys- 
tems, the Alvin submersible and the 
Jason mini-robot, made Jengthy runs 
over the vessel but were not able to 
hover continually over the luxury liner. 

Although the Bismarck expedition 
benefited from the addition of dynamic 
positioning, it was marred by one inexpl- 
icable shortfall — the lack of water- 
resistant fiber optics cable of the kind 
that allowed the lawn-mower sized 
Jason to send back breath-taking, eerie 
pictures of the Titanic’s grand ballroom 
and stairway. ‘It would have been real 
nice to have launched Jason,” says 


Ballard. But he did not explain why the — 


expedition lacked the cable. 

Lacking the fiber optics cable, the 
expedition was relegated to deploying 
the Argo with coaxial cable that 
allowed for only the transmission of 
overhead black and white images. 

Much as he did with the Titanic, Bal- 
lard came up with new conclusions 
about how the Bismarck met its fate 
that are at odds with the popular notion 
that British shells and torpedos sunk it. 

Just as it became lore that the 
Titanic’s hull was gashed open by an 
iceberg, it’s become an article of faith in 
military history that British guns cut the 
Bismarck down. 
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] just as it was being pummesed, 
vessel jus no 
Ballard says, because there was no 
evidence the hull ruptured from an 
implosion as it settled to the bottom. 
“all I can say is that I have looked at 
scuttled ships, and scuttled ships are 
fully flooded” which keeps a vessel’s 
watertight compartments from collaps- 
ing from the Atlantic's crushing pres- 
sure. ‘‘We saw no evidence of implosion 
which is significant,” Ballard says. 

But to him, the question of whether or 
not the Bismarck was sunk or scuttled 
“Gs splitting hairs.” : 

The Bismarck’s discovery — 3,000 
feet deeper than the Tifanie — culmi- 
nated a two-year sea hunt that found 
Ballard’s expedition meticulously 
searching a 100-square-foot area called 
the ‘‘Porcupine Abyssal Plain,” a flat 
terrain punctuated by an 1,800-foot 
mountain range. 

The expedition was stopped last year | 
after it came up empty, only discovering 
the remains of a four-masted, 19th- | 
century ship. The expedition returned 
this year and expanded its search of the! 
Plain by 20 square miles. Argo finally 
discovered the Bismarck’s superstruc- 
ture nestled in the ridges of the under- 
water mountain. : 

Although Ballard considers the Bis- 
mark's resting site to be a war memo- 
rial, ironically, his expedition did not 
discover any human remains, such as' 
shoes found in the Titanic’s debris' 
field, poignant reminders of one unlucky 
passenger’s final resting place.~ =: 

Bismarck’s discovery marked 
another success for the U.S. Navy- 
sponsored Woods Hole project. Both 
Argo and its companion Jason system 
were developed to address a “Specific 
Navy need for underwater rescue 
machinery after the nuclear submarine 
Thresher went down in 1964. ' ee 


__ photos of the wreckage. 


em STEER. Chto NS 


By Laura Higgins (¢/oals4) 
Sarasota Herald Tribune —-- 
[ve 41 Lae 761) 
~ A contractor, a communi- 
cations professor and an ad 
agency Owner may seem an un- 
“hee ae to head up a trea- 
sure-hunting ex iti 
Bea eee pedition oth the 
_ Not to mention a St 
Univeristy anesthesiclogist way 
quil his $300,000-a-year job for 
a $30,000 one working aboard 
an 85-foot vessel uncovering 
What the group hopes to be a 
treasure-laden Spanish galleon, 
Greg Stemm, 82, the ad 


owner of Seakhawk Deep Ocean 
Technology, said that ‘since his 
Company stumbled upon wreck- 
age with the help of a marine 
archaeologist, he’s put together 
a tightly knit staff of workers 
who also just happen to be his 
close friends, : 

Take Jim Cook, for exam- 
ple, the doctor from San Fran- 
cisco, who was visiting April 21 
when the shipwreck was discov- 
ered about 75 miles southwest 
of Key West. 

“He’s a friend of mine since 
kindergarten,” Stemm said. “He 
and I got kicked out of all the 
classes together.” i, 

A week after the discovery, 
Cook, 32, returned to San Fran- 
cisco, quit his job, and called 
Stemm to say he was headed 
for Tampa. “He said, ‘I want to 
come down and do what you 
guys are doing,” Stemm said. 
Cook now works as an engineer 
aboard the Seahawk boat. 

Dan Bagley, 42, a mass 
communications professor at 
the University of South Florida, 
met Stemm four years ago 
while teaching Stemm’s wife. 

During his summer break 
from teaching, Bagley joined 

the-company as a spokesman to 
field media inquiries. 


Stemm’s brother, Scott, ae 


pilot, now operates the under- 
_ water vehicle used to broadcast 
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Susan Greenwood/NYT Pictures 


Greg Stemm, right, and John Morris of Seahawk salvage 
company examine a bell they raised from a well preserved 
Spanish galleon off the coast of Florida. mee 


What is now a multimillion- 
dollar operation to uncover a 
wreck 1,500 feet below the sea 
grew from Stemm’s decision to 
buy a research boat from the 
University of North Carolina in 
1987. “It was entirely a lark,” 
Stemm said. He was working 
just two days a week at his 
Tampa advertising agency and 
was looking for an interesting 
investment. 

- And.Stemm, once a marine 
biology major at New College, 
said the boat piqued his inter- 
est. He and partner John Mor- 
ris, 40, a Tampa contractor who 
met Stemm five years ago; be- 
gan renting out the boat and 
later added underwater robots 
or ROVs, remotely operated ve- 
hicles. That eventually led to 
underwater salvage operations 
and — after meeting marine ar- 
chaeologist Robert Marx — the 
search for the galleon, 

“Tt’s exhausting,’”’ said 


"said. “So here we are, John. 


days, 20 days in a row.” 

But he added, “It isn't like 
work, it’s the most fascinating 
thing you’ve ever done,” Stemm 
said. “No matter how much 
money we had, it’s what we'd 
be doing.” : 

“There’s a strange sense of 
mission with us,” said Bagley. 
“Aside from the wahoo of the 
treasures, there’s the value rof 
the archaeology, to us that’s Te- 
ally important. We have a time 
capsule down there.” 

Stemm studied at New-Gpl- 
lege from 1975-1977, but quitto 
take a job working as comedian 
Bob Hope’s right-hand man on 
the road. While studying “in 
Sarasota, he said his mentor 
was environmental biologist and 
professor John Morrill. : 

“After my second year he 
told me, ‘You don’t have the.pa- 
tience to be a scientist —-you 
need to make a lot of money 


then hire a scientist,’ ” Stenam_ 
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their secrets — and possibly the greatest ship’s 

treasure ever retrieved — over the next several 
months. Both were Spanish treasure ships which sank 
in storms 150 years apart. 

The Virginia ship discovered by a scallop trawler 
about 40 miles east of Assateague is thought to be a 
homeward-bound Spanish ship, the Juno, with riches 
that could reach $500 million, topping the record of 
treasure-hunter Mel Fisher whose Spanish galleon off 
Key West, Fla. yielded $400 million. 

“We're 99 percent. sure it’s the Juno,”’ says Glynn 
Rogers, chairman of Quicksilver International, the 
salvage company. “Of course, we can’t be sure until 
we get it off the bottom, but in this case, survivors left 
records. The Juno traveled with another vessel which 
stayed with it unti] it sank.” 

The man dredging for scallops brought up two pieces 
of the wreck, a rudder post and a large bell inscribed 
in Spanish and since identified as a bell that hung in a 
cathedral in Trinidad, Cuba, in the 1700s, which was 
being shipped back to Spain for repairs. 

Other evidence boosts his confidence, too. “The 
rudder post gudgeons brought up with the bell were 
made of a bronze material not used until 1780, nine 
years before the Juno was built. Everything points 
precisely at the Juno.”’ 

The Juno, which sank October 28, 1802, was one of 
the Jast of the Spanish galleons. 


Ti East Coast shipwrecks are expected to yield 


The ship was carrying soldiers, their families and . 


their personal property — jewels, gold and silver — 

home from Veracruz, Mexico, when it sank with 425 

people in a storm. According to an account of the 

voyage published in 1867, the Juno and an accompany- 
ing frigate carried two million silver pesos and “‘other 
valuables”’ worth one million pesos. 

The ship’s voyage home was il] fated from the start: 
it left Veracruz, Mexico on Jan. 15, 1802, with a cargo 
of silver, gold, and other valuables, stopped in Havana, 
Cuba, and left for Cadiz, Spain on Feb. 14. Off Florida, 
a storm broke its mast, and it sailed to a shipyard in 
San Juan, Puerto Rico, starting for home again Oct. 1. 
Another storm off Florida caused leaks. The 
Juno steered north and sailed with a U.S. schooner, 
the Favorila, for a few days, when a final storm 
battered the ship, breaking off two masts and the 
steering oar. The schooner lost sight of the Juno in 
the night. 

Salvage operations will begin in late July, Rogers 
says. ‘We'll be using a large salvage vessel with an 
airlift. We'll lift all the material, sand and mud, and 
sift through it topside.” 

He plans to send diving teams 180 feet down to where 
the boat sits in mud. ‘‘We’re Jucky it's in mud. Mud 
preserves what’s down there and makes it easier to 
salvage — sand just caves in; mud doesn’t.” 

Divers will work two at a time around the clock, 
staving in a pressurized environment where they 
breathe a mixture of oxygen and helium. One diver 
will stay inside the bell to tend cameras and equipment 
while the other swims out to explore the wreck. They 
will return to a large decompression chamber on the 

‘trawler to eat and sleep. 

Quicksilver was incorporated last fall, and the 
company is selling limited partnerships in the Juno 
expedition. The company also has salvage rights to the 
Merida, a liner sunk in 1911 off Cape Charles, and has 
lined up several other promising wrecks. 

In Florida, the newly discovered wreck is older 
deeper, and potentially even richer. 
- “It’s an intact Spanish galleon — but that just means 
it went down in one piece — it’s not the stereotype of a 
whole ship with a skeleton at the helm,” says Dr. Dan 
Bagley of Fox Ridge, the Tampa-based company whose 

research vessel Seahawk has retrieved a ship’s bell 


t Coast Shipwrecks 
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Bagley Ens “There appears Z| Bee ne il pre- 
thing, and there’s a rope that tie — there’s not a lot 
served. It’s exciting archeologyca™) hoping for 
of organic activity at 1,500 feet, So 1] as — well, we 
some good archeological finds as we 
are a for-profit organization. ; ¢ 

Now, his Seahawk group plans to begin pac oe 
the remotely operated vehicle (ROV) core | ROV 
them in Aberdeen, Scotland. “Ts: the firs nd 
constructed for archeological use. We've spent one Hen 
a half million on it. We call it Merlin: we expect it to 
do magic. 

“It will record the x, 
everything we remove, and then the comp 
reconstruct the image. It will broadcast quality video 
for our documentary work, give three dimensional 
yiews of artifacts in place. We'll have photos before 
and after recovery.”’ 

The ROV, with a crew of three, has three video 
screen monitors, and TV cameras in all directions. 

“It looks like ‘Star Wars,’ Bagley says. “Its 
manipulator arms can lift 250 pounds without changing 
position in the water or disturbing the bottom. It can 
pick up an eggshell witout breaking it.” 

For recovery, the group plans to set out a barge the 
size of a footbal] field and have teams working around 
the clock. 

According to Bagley, ‘““We are saving all the arti- 
facts. The treasure aspect grabs headlines but we’re 
interested in archeology, too.” 

The firm plans to put artifacts on exhibit, and to 
allow archeologists to study them. Some archeologists 
argue that shipwreck sites should be left untouched, or 
that artifacts should not be sold, but given. to 
museums. - 

_Bagley points out that his is a responsible organiza- 
tion. “Some say a private firm has no right to such a 
ship, but legally, we could go down with grab buckets 
and take it all. We’d rather preserve this as a time 
capsule.” 

The shipwreck, found 50 miles offshore — well into 
international waters — is governed by admiralty law 
Seahawk, Inc. has retrieved a bronze bell from the 
wreck to establish its federal admiralty claim to the 
wreck. 

The bell, being examined by Florida’s state archeolo- 
gist, Jim Miller, has an inscription under the lip that 
researchers hope will identify the ship. 

“Regardless of what vessel it is, archeologically it’s 
an extremely significant site,” Miller says. Its import. 
ance comes from the fact that the ship is so ae é 
Temperature and water pressure at 1,500 feet h 3 
apparently preserved much of the ship and its ca ao 

Storms and currents have broken up all but one 
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Vol XXV, No.1, Published by the Deep Submersible Pilots Ass'n--- 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information.or contributions of items for future 
editions of this Newsletter may be addressed to: 
Robert K. R. Worthington or Donald E. Saner 


President & Editor, DSPA Sec'y/Treasurer, DSPA 
3005 Curie Street . 9182 Newmont Drive 
san Diego, CA 92122 San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may 
be addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Avenue 

San Diego, CA 92117 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 


Greetings and Welcome to new Members: 


Michael F. Bakara (Associate Member) of AquaTech Dive Centers: 
San Diego,CA. Ex-DSRV-2, DSV TURTLE, and TRIESTE II. 

Allen L. Force (Member) of Atlantis Submarines, Grand Cayman. 
Scott Johnson (Associate Member) of the Naval Ocean Systems Cen- 
ter, San Diego, CA, is a nationall known research scientist 

who has specialized in shark and porpoise behavior. 

Phil Santos (Member) of Harbor Branch Oceanographic Inst. JOHN- 
SON SEA LINK. 

Ralph White (Associate Member) is a contract cinematographer for 
National Geographic, specializing in deep submersible work. 


Apology- Your Editor increasingly has difficulty finding time and/or 
energy to devote to producing a Newsletter. Even I was shocked to 
realize that the last one was the September issue. I also must con- 
fess no progress on the Dive Log. I think that your Editor should 
be impeached and replaced. Any volunteer candidates for the post? 


Dues- some members are still in arrears for payment of 1990 dues. 
A few paid their 1989 dues late and hazily recall that payment as 
being for 1990. Please pay up and ease as Treasurer's stress, 
Thanks once again to our faithfully diligent Pat Smale for his 
monthly letter and sheaf of clippings, not to mention his monthly 
needle on thePilot's Dive Log progress! seh tee 
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"fly-away" of DSRV MYSTIC from NAS, - ipa ae een SG oe “2 

j i days 

Over the course of six operating days, ae eae SSBN, off 


from pi -back on a "Mother Submarine", : 
Reet oe, See ner ort ins 165 personnel between submerged vine ten eee 
during Operation Sedgemoor 180. lite ED DS gsalem told of aes par 
ipation in WHOI's Bob Ballard's Mediterranean operations during 
which an intact vessel over 2,000 years old was discovered.--Jack 
Bennet, prodded by Bob Worthington's resurrection of an old news 
clipping told about past abortive proposals to salvage valuable 
cargo from the wreck of AWA MARU, sunk by USS QUEENFISH off the 
China coast in 1944. Jack was X.0. of QUEENFISH at the time.-- 
After that, one sea story led to another in usual fashion. 

February 15,1990--10 members and 4 guests present. Capt. John 
Smith of the Naval Undersea Museum Foundation, Keyport, WA., told 
about the 65,000 sq. ft. musem which was commenced in July, 1985, 
and is now almost ready for visirors. Lt-2s. not. Justa naval 
submarine museum, as evidenced by the centerpiece display items 

in the 15,000 sq,ft. exhibit hall, TRIESTE. dicand Lockheed ™s 

DEEP QUEST submersible. It is located on Navy property outside 

the Naval Undersea Warfare center fence and is open to the general 
public. Fund raising for operations is still in progress, and 
collection items for display are gratefully received. Anybody 
have a Mk. 24 torpedo (CUTIE) available? 

Marcheal55. 990 ==9,0 members and 7 guests present. The speaker was 
Ron Horn, Ch. Eng'r of the RUM Progaram at the the Marine Physical 
Lab of the Scripps institution of Oceanography. RUM 3 is a cable- 
tethered, remotely-operated, deep-seafloor crawler designed to 
perform down to 6,000 m. depth. It provides a very stable platform 
for observation and work with a dive duration up to 2 weeks at a 
relatively low cost. The vehicle is 2 m. xX 23 m. X 3 m., weighs 
2,500 kg in air with no payload, and requires use of launch vessel 
heave compensation and position-keeping within a circle of about 
180 m. diameter. A more detailed description is available in a 
brochere obtainable from this Newsletter Editor. 

April 19,1990--14 members and 9 guests present. The speaker, 
Cdr. Bob Paleck, USN, C.0. of Deep Submergence Unit, SubDevGru 1, 
San Diego, described the organization of the newly formed DSU. It 
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| over, I understand she was heard to ask John, “when does the Paradise part begin 2” 


plans and coordinates administration, maintenance and operations 
of the DSV's SEACLIFF and TURTLE, DSRV's AVALON and MYSTIC, and 
their support ships LANEY CHOUEST and DELORES CHOUEST, as well 

as Diving Systems Detachment and Unmanned Vehicles Detachment. 

He also gave us a rundown on TURTLE's entanglement and escape a 
1270' depth off San Diego in November, 1989, for which episode he 
was the assigned Investigating Officer. 


NEWS FROM MEMBERS 


Irene Fager--One Half Fathom. 
Sub Aquatics Development Corp. 


191 West 6th Avenue, ; 
Vancouver, British Columbia 
: Canada VSY 1K3 * November 10, 1989 
One Half Fathom 
4004 Bay to Bay Boulevard, 
Tampa, Florida, U.S.A. 
33609 9 


‘ 
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Mrs. Irene Fager, and Mr. Charles Simpson - Co-Editors 


Dear Irene, and Charles : ; Pear t yA: ' 


I just read through the November issue of the One Half Fathom newsletter and I thought I 
should update you both, and your readers on how the TS-3 in St. Thomas weathered the 
hurricane "Hugo". f 


The submersible came through the storm with minimal damage, and the crew are all just b. ; 
° GRASS AAC a i aes c. 


fine, although some of them did loose their homes and personal belongings. The damage to 


the sub was restricted to some crunched fiberglass (fairings) at the stern and a bent bumper , 
support frame, also in the stern area, The damage was caused by a barge that broke oie 5 Ade belaats fer 2e- Los Lg = 
or it's moorings in Be ne ne in which pinned the sub up against the shore. All in as i 
all we were very very lucky, specially in that none of the Atlantis crew living on the island 
were hurt. <hd He ESI, MODs TL 0 wt¢ 
We sent two people from the Vancouver office down to St. Thomas to do an inspection, | 
and we had Mr, Charles Eilhardt frosn the American Bureau of Shipping come over to St. | Oflraton ra PhuadeA coed -et td 
poms pom his ones in San Juan, Puerto Rico, to perform a damage inspection and | ‘ 
lieve that the local Officer of Marine inspections from the United States Coast Guard ay Be ~ q 
have also had a look at the sub. We are, and I'm sure all of you will be happy to hear that Pele Le ee DT eee ace fy 


the Atlantis 3 is back in operations, making daily tour dives. 


It was almost time for the Atlantis 3 annual refit, and we were hoping to do this work AAG, Chee Cia t Ci vitgek a 
during the month of October, but the storm has since created a very large demand for the 


only crane on the island (large enough to lift the sub), lifting damaged boats out of the « oes : Ste > 36 
typetsg . —E11Et€ zt 
{ TE. af << 


water for repairs. We will be doing the refit just as soon as it is possible, so you may notice | 


a bit of a slow down or a lack of covers fram this location for a week or two, in the near 
future. - ‘ : A Z LE : 
4 ‘ g c ol fo ch e fF 
The island itself sustained some heavy damage in some areas, and electrical power and : 2 q 
telephone service on some parts of the island still have not been restored. Apparently the Vi kooks Bic Aa d, a freee Be 
te & =: 


airport was pretty badly beaten up, and no aircraft could land or take off for about a week, 


and when they did get the runway back in shape any aircraft coming into the island had to 

bring in enough fuel to get back out as there was no fuel available on island. Again I ma 2 * 1 7 ; 
amderstand fer our iedoles that most of the damage was caused by the high winds (in aaa ney los A aes até ot 
excess of 230 MPH) which tore roofs off, knocked power poles and trees over, and hy , Y f . : 

flooding. Alugg Petes ALD hagnrthe, 

T understand there was some looting and violence in St. Thoms but apparently it was not yy : ; 

as bad as was reported on the News broadcasts. ; (Sy eats Se EIN ¥ 

As I have mentioned before all of the Caribbean locations maintain a close watch on the Ay: F _ 

' weather, specially during this time of the year for the first sign of any tropical storms. ‘Ihe Clee 7A Tes eae Wee He: ages 


St. Thomas crew had plenty of time to prepare the Atlantis 3 prior to "Hugo's" arrival, and 4 
had the sub moored with a three point mooring system, had the sail temoved, and hiul Lf & J 
made all of the other prepafations required. The crew there deserves a big "Atta Boy" forall ae Tet peal, oe Le, eS oe ie 
Of their efforts in attending to the details, before going home to secure their homes and a. 


families, and of course the design team here in Vancouver, feels pretty good that their baby KS §$CO WHA De ~ Mraz 0 # Are bd 


Survived the storm with minimal damage. 


John Goolsby's wife, Cathy, was under the impression that she was being taken to F IE, tate sD ae a-tela ee ul. ZS 


Paradise when they moved to St. Thomas a couple of months ago, and after the storm was 


‘ 


) 
Sra i, AC, = : s vit ee 
n Barbados pulled the Atlantis 2 out of the water, in anticipation that Li As Ao Coit, AE AS es ic 


me their way, but they were lucky and put the boat back in the water a ie yy 
Hn tee RS ‘ too tbe. Rye WL Pot patth J 2 


. fa 
doing just fine and I sce in the One half Fathom 
yn a more or less regular basis. The new location 
i ey are doing six dives per day right now, 
enger transfer boat) is only available for taking 
30 daily, and after this time it begins taking 
tel. Hopefully this bottleneck will be 
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posa SUBSEA 


AURU BLDG. S 
g99/ FAX (670) 234-96 


P.O. BOX 2183 N 
TEL. (670) 234-9600/9679/9 


Hi Irene, 


Just a few lines to let yo 
in sunny Saipan. 


The operation is 
Tanapag lagoon, visiting 
the wreck of an American war 


u know what 1s hap 


GO., bTD- 


0 USA 
IPAN MP 9695 
4 99 TLX: 690 CGMISPN 


21st December 1989 
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That one was a special dive for loca 


shark must have known. 


We are getting a lot 


i to some of t 
who want to do special trips ome ot p finding new pes 


which are mostly monuments now. 
during our training 


is lots to see. 


om the viewports. 
gft whitet 
f them. 


of interest from war veterans gr 


dives or dive site searches. 
is a flying boat something similar to a Catalina. 


ip reef shark & 2 


1 school children. The 


oups 
he wartime wrecks, 


The latest 
So there 


About 5 weeks ago we carried out a ABS classification dive to 


We are gearing up now for a busy Christmas, 
Keep those covers coming, 


have a merry one. 
back. 


We don't normally go 
bombs galore we 


I hope you all 
we'll send them 


x 


Deam Given--SUBNOTES January-February , 1990 


Your SUBNOTES editor was invited by the Far Eastern Branch 
of the Soviet Academy of Sciences to visit a prominent ocean 
technology institute in Vladivostok. This institute has built and 
operated untethered ROV systems, most notably the MT-88, a 
UROV (or AUV/UUV) that has made over 150 operational 
dives to depths as great as 6,000m. 

While this may be changing, Vladivostok remains one of the 
“closed cities” in the USSR. Except for special exceptions, 
foreigners are not allowed here and even Soviet citizens are not 
permitted to travel to this location except by permission. My 
visit also coincided with the 72nd anniversary celebrations of 
the Bolshevik Revolution and for Vladivostok that means a 
distinctive naval parade of ships in the harbor and menin the city 
square. This I witnessed first-hand in a special VIP section 
immediately next to the reviewing stand where Admiral 
Khatoy, Commander of the Pacific Ocean Fleet, saluted his 
people and naval vessels. It was an impressive display. 
What is particularly interesting is that the Soviets now want to 
sell and lease AUV systems, including the MT-88, through a 
joint venture with a westem partner. They will provide the 
technology, the people to operate the systems and even support 
ships, if necessary. The western partner will provide the 
marketing know-how and perhaps a sensor or two to make sure 
the AUV is mission-capable. Hard currency earned would be 


split according to a negotiated figure. 

MT-88 can be fitted as a visual observation/survey vehicle or as 
aside scan sonar vehicle. Its depth capability is, as stated, 6,000 
meters, it can operate submerged for six hours at a time and it 
has been used successfully on many missions ranging from 
manganese nodule survey to survey and inspection of the Mike- 
class submarine, Komsomolets, that sank in the Norwegian Sea 
in April 1989. 

In all, the Soviet institute has produced some very capable 
technology and what’s more important, perhaps, the operations 
people have logged thousands of hours of operational AUV: 
missions. The director of the institute and his crew are profes- 
sional, friendly and eager to participate in such a joint venture. 
They were splendid hosts, suffered my rusty Russian patiently 
(most speak some English) and made sure that I was comfort- 
able and informed about what they are doing. 

This year, U.S. Navy ships are scheduled to make a visit to 
Vladivostok and in return Soviet Pacific Ocean Fleet ships will 
Visit San Diego. I felt most privileged to be among the very few 
Americans to have visited Vladivostok to date and I look 
forward to being there again. As the world changes before our 
eyes, it only makes sense that these sort of joint ventures can 
help both sides financially and foster greater understandin 
between our people. aa » bh Es 
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Ralph Hollis--ex-A1VIN (12/2/89) 
"It has been a while Since I have written and things have changed 


so it is about time to bring you up to date. We have a bigger boat 
now, a 28-foot cabin cruiser. It is not new, but it is in pretty 
g00d shape. It has a flying bridge with a Bimini top and two 230 
5 bes) estat 22 Bs) engines. I have changed my priorities as far as my work 
goes. I am not very active in Real Estate anymore. I did not 
like working weekends, nights, and holidays. I am keeping my lic- 
ense and am still affiliated with the same office. For the last 
month, I have been working for a small Data Systems company in 
Vero Beach doing computer repairs." 


Kevin Parker-- 

"I have been working with Horne Subsea Ltd, 14 Regents Quay, Aber- 
deen, Scotland, for just about one year now. I have been on con- 
tract to British Telecone (Marine)Ltd on board the French Cable 
Ship.LEON THEVENIN, Operating Scarab ONe. All is fine and getting 
better. Recently, we had the vehicle in the water for 164 hours 
in one week. If anything really interesting happens, I will let 
you know." 


Gary Rees--C.0., NROTC Unit, Iowa State U. 

SCH a te howe State, still on Active Duty USN, but not involved 
in deep submergence. Look forward to getting back in the bus- 
iness some day." 


Richard S. Boggs--ex- Hyco, Vickers Subsea, Perry, etc. (2/12/90) 
"If you hear about anyone looking for a pilot or operations person, 
let me know or give them my address. I would be interested in se ULL 
or parttime operations or development work." Address: 23605 N.E. 
240th Ave., Battle Ground, WA 98604. Tel.: (206) 687-1719." 


Patrick Smale--Atlantic Defense Industries (11/5/89) 

"Another tidbit that may be of interestto the membership: a firm 
called U.S.L.A. is involved in the design and development of a 
"sensible, affordable, -wet-type submersible, designated the Hydro- 
copter. The President/Owner E.D. Buie, is looking for someone to 
take over or purchase the business. Address is U,.55i 2 Ares Pe OOS. Bose 
317, Port Royal, S.C., 29935. His home address is: 104 Capers St., 
Beaufort, SCi29 902. lel in OOS), Seues-> oom! 

(12/31/89) "I have enclosed an updated copy of my resume, for 
your files at D.S.P.A., and, in addition, please the two contact 
Phone numbers and FAX number shown at the top of this letter,-- 
One of this month's clippings is courtesy of Michael Girsmeache 
Pilot of the Soviet submersible TINRO 2, which may be of interest, 
Should any member be able to read Russian. Ina note accompanying 
the clipping, he indicated that the TINRO 2 would be involved in 
a five month research project in the Indian Ocean from January to 
May, 1990. She will be deployed on board the mother-ship "Gidro- 
biolog" and will conduct "scientific research of deepwater calmars", 
--That brings up my last query: Is membership open to Eastern-Bloe 
pilots? JI actually do not know if he would be interested or even 
if his country would allow it; but I thought if he is eligible for 
membership, I would pass the information along to him and see 


“what happens." ; 
(1990 notes, clippings, and contributions included the following: 
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AMV/IASPA. 


INTERMARINE 


Phone (604) 3844. . 
Fax (604) 386-546, 


301-1005 Langley Street Telex 049-7399 


Victoria, B.C. 
Canada V8W 1V7 


January 2, 1989 


Mr. Patrick W. Smale 
Submersible Pilot 
P.O. Box 538 
Middleton, NS 

BOS 1P0 Canada 


Dear Mr. Smale: 


; ; - i ived 
Thank you for your recent request for information on Intermarine which we rece 
from "Subnotes". 


Intermarine has recently been established as an agent for the lease of 
Oceanographic research vessels from the Soviet Union. Institutes of Oceanology 
from Estoria to Vadivostok have agreed to lease their research vessels to western 
groups and have appointed Intermarine to act as their agent. 


Close to 100 sophisticated, well equipped ships are now available for lease. 

These vessels are scheduled to work in all of the world's oceans during the coming 
year. We can arrange to have the ship you need (hydrographic, geological, 
fisheries etc.) call at a convenient port and assist you in carrying out your 
work. You pay only for the time you are aboard ship, not for travel time to and 
from your port. Lease rates are very attractive and much lower than any available 


in the west. 


Intermarine's lease vessels are modern ships equipped with up-to-date 
instrumentation for a wide variety of applications. Comfortable state rooms and 
bright, spacious lab facilities are part of the package. Well trained staff are 
available on all ships to assist in deploying and recovering instrumentation, 
operating computers and lab instruments, and carrying out other tasks as required. 


As well as research ships, our charter fleet includes icebreakers, 6000m MIR 
submersibles, and several research aircraft for all aspects of oceanography. 


When you need ship-time at a reasonable price, call Intermarine. 
Yours truly, 


eres. [A feL 2 


Mary McFarland, 
Marketing. 


‘TOURIS 


SUBMARINE 
CONFERENCE 90 
Mr P W Smale 
PO Box 538 3~7 OCTOBER 1990 
Middleton HYATT REGENCY HOTEL 
Nova Scotia GRAND CAYMAN 


Canada BOS».1P0 WORLDWIDE OPPORTUNITIES IN THE 


UNDERSEA LEISURE MARKETS 
January 12, 1990 


Dear Mr Smale 


UNDERWATER LEISURE - A MAJOR INVESTMENT OPPORTUNITY IN THE 1990s 


Over a million tourists will experience a submarine dive during 1990. 
The cperating revenue for tourist submarines Woridwide has doubled over 
each of the last three years; $7.9 million, $18.7 Million, $3a7r 
million. By the middle of this year there will be 30 tourist 


Are you considering - or should you consider making - an investment in 
the underwater leisure industry? Marine leisure is set to be a major 
growth area in the 1990's and submarine leisure will be its most dynamic 
sector. Tourist submarines are a fast-growing, growth industry; if you 
want to learn the opportunities available for prospective investors, you 
should register NOW to attend the first Tourist Submarine Conference & 


Exhibition 90. 


TSC 90 will give you, the prospective investor, a complete perspective 
on tourist submarines. Clearly. Concisely. Cost-effectively - because 
the industry worldwide is taking part in Tsc 90. Already we have fifteen 
of the world's major manufacturers and designers of submarines - from 
Belgium, Canada, Federal Republic of Germany, Finland, Switzerland, UK 
and USA — for the first time, exhibiting under one roof to give you the 
definitive view of the submersible market worldwide. 


Speakers will address all aspects of the tourist submarine industry (and 
they will be on hand, outside their presentations, for private 
discussions with you throughout the conference). How to invest ina 
submarine? Resort selection? Site enhancement? How to select the optimum 
size of submarine? How many submarines? What return on investment should 
be expected? How much can you expect from merchandising? Where are the 
potential sites? How best should you fund the operation? What are the 
licencing, legal, and insurance requirements? Staffing & management? 
What is the secondary market for submersibles? 


In a single week in Grand Cayman you will meet tourist submarine 
operators, resort developers, cruise ship operators, theme park and 
amusement park owners, marina developers, boat tour operators, 
hoteliers and hotel associations, tour operators, entrepreneurs ... the 
underwater leisure industry worldwide , 

will converge on TSC 90. ane 


Rowe House, 55/59 Fife Road, 
Kingston upon Thames , 
Surrey KT11TA. Tel, 01-549 5831 
aT Telex. 928042 Spears G. Fax. 01 5415657 


ONE HALF FAT 


HARBOR BRANCH 
OCEANOGRAPHIC INSTITUTION. Inc. 
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es-2400 
eo enaene November 15, 1989 
PAX (407) 465-2446 aye 
Dear Irene: * 
on the J-S-L 


this mission that no one 


For same reason, it struck me on club on a regular basis since Jeff 


crew has updated the One Half Fathom 
Prentice rate us for a sail-charter life five years ago. 


The J-S-Ls have been extremely busy since then with a total of 2000 
dives between J-S-L I and It fran 1985 to present. 


J-S-L II is now in the shop undergoing a retrofit. 
sphere is being rbworked ahd the frame is 
which ds currently under construction by 
new sphere will be 5" thick as opposed to the 4" thick spheres now in 
service. We are told the new one will be in our possession in June of 1990. 
JeS-L IT will return to diving in Feb-March with the reworked sphere until 
the new one arrives. 


The J-S-Ls will retain their 3000' depth Classification. 
well, we hope to order a new sphere for J-S-L I in 1991. 


This year the two vehicles have worked fran the Island of Grenada in 
the. Caribbean to the Green Canyon oil and gas seeps in the Gulf of Mexico to 
Ammen Rock in the Gulf of Maine. 


Of special note, three separate missions were conducted by J-S-L I for 
the Lockheed Missile and Space Company off Cape Canaveral, Florida. These 
were to locate and recover various pieces of TRIDENT missile hardware. I am 
sorry but no covers were issued, by contractor request. 


The acrylic pilots 
being for a new sphere, 
Stanley Plastics in England. 


If all goes 


I am writing this fran the R/V 
Island. We are operating J-S-L I for an in-house science mission to collect 


data on bioluminescent organisms and macro-zcoplankton. 


Next month will find us off of Cape Canaveral, Florida for a two-day 
mission. R/V EDWIN LINK will be the supporc ship for J-S-L I and our 
modified HYSUB R.O.V. SCOOP (Scientific Coliection and Oceanographic 
Observation Platform). The objective is to ideo tape and photograph the 
wreckage of an aircraft we found during the sea: ch and recovery of the Space 
Shuttle CHALLENGER in 1986. This aircraft is believed to be an avenger 
torpedo bamber. It may be one of the missing fiight 19 of Bermida Triangle 


fame. SCOOP is scheduled to make the survey which will aid in the 
pom a recovery plan and if bottam conditions permit, J-S-L I will 
ve as 5 


Following this mission, we return to the Bahamas for two 
weeks of training including a four-day mission to demonstrate the 
capabilities of SOOOP to representatives from NOAA/NURC. 


This then brings us to the end of the season and 
forward to a little time on shore and the holicsys. 
your newsletter; thanks for the copies. : 


everyone is looking 
We all enjcy reading 


I will try to keep you pasted of our activities more often. 


for now. Good-bye 


Ly ivy, ih 
Don by ils 
Chief Submersible Pilot 
J-S-L I and IL 


—Penry Offshore, Inc. has changed its 
name to Perry Group, Inc. The com- 
Pany éncompasses Perry Technologies 
and Manufacturing Services Interna- 
onal. Perry Group, Inc. headquarters 


remain at 275 W. Sige 
Beach, Florida are Servis 


Site 
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EDWIN LINK, which is off of Grand Bahama | 
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It vas on Sth July last year, 

! Lietenant And 

rere F crashed int 
the Gothic Sandon. 

eee in his 337 wiggen fighter 
when the aeroplane’s engine & 


27-year old . 
ore Airforce wing based 
roughly six arate norte) 
ctising supersonic 
cocaine oat Pr eight of 2000 meters : 
giving trouble. No longe: 
to handle the plane, nae Son a 2 ere 
mente 
together eit the plane’s Feseveced a rubber boat and floated 


around for 56 minutes until a rescue helicopter from the 
Coastal Guards picked him up. 


EMBEDDED IN SEA BED 


2h 
fhe task of locating the plane’s wreckage was handled by Dyx=! 
- Fe yy who rave previously specially equipped 2 sinilars : 
typed mini u-boats which are capable of going down to depths o: 
= 700 maters and which have been used in repair work on North 


Sea O11 platforzs. 
was found embedded in the sea bed at 180 meter’s 


been broken off just in front of the 
found scattered over a 


The wreckage 
depth. The plane had 
wings. Smaller bits of wreckage vere 
large area of the sea bed. 


Salvage of the wreckage started in August. ®Gute Salvor", & 
larger type of salvage ship from Gotland was anchored in 
position above the wreckage. A special winch was constructed 
and cables lowered down to the aeroplane wreckage before 
Lasse Hult, the pilot, vent down with the mini u-boat Mantis. 
With the help of the mini u-boat’s robo* arms, a cable was 
gecured around the body of the S-ton aeroplane. 


Work vas delayed a few days due to a storm, but as goon a 
5 

weather Beep permitted again, another cable vas secured 
e y of the plane. In all, it took nearly 24 


hours to 1 the ureck 
the Ri ieibotanin: up from the sea bed and load it onto 


vhese eheleanlacioanoarte aisy bribes and taken to Uppsala 
to try to find the cause of the ey. analy scr p be iure-kage 


We have worked for many years on 
developin i 
Carry out specialized work of this eind ce dies ceptnes ue 


are certainly v 
Bjorn aoe Of Dekae of our achievements", said 
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ANDERSON CALEY, Glasgow, 


designed and manufactured the sub- 

mersible handling system that is now on 

the U.S. Navy’s charted support vessel, 

Laney Chouest. This is a stemn-mounted 

A-frame handling system that provides 

ease of installation, stability, good op- 

eration and maintenance. To counter 

large snatch loads and excessive swing 

of the submersible, Caley employed 

controlled pendulation with a tension- 

sensitive winch. 

The A-frame concept is well-proven, 

but careful attention had to be paid to 

hydraulic control of the operating cylin- 

ders. A single point synthetic lift line 
eliminates interaction with other lines, 
ensuring a degree of flexibility under 
shock load conditions. The lift winch is 
pivoted under the A-frame top beam. 
This saves on deck space and installa- 
tion costs and dispenses with a lift rope 
during A-frame movement. 

The control of both fore and aft and 
athwartship pendulation is a compro- 
mise — too slack a system and the 
vehicle will start to swing, then set upa 
resonance excited by vessel movement; 
too stiffa system will overstress both the 
handling system and submersible at the 
interface. 

The patented compromise uses a tele- 
scopic vertical leg extending from the 
winch and carrying a pivoted locator/ 
docking frame, mechanical latch, rope 
guides and athwartships anti-pendula- 
tion system. Fore and aft pendulation is 
passively controlled by a device on the 
pivoting arm of the lift winch. 


The entire system is controlled by one 
man. At launch the telescopic leg 
provides lift from the deck and steadies 
the vehicle to launch position. Once 
outboard the lift winch takes the load 
and the mechanical latches are un- 
locked. At recovery, the lift winch is 
initially maintained in fast-response, 
light auto-tension mode. This elimi- 
nates any slack rope and helps to bring 
the submersible into closer phases with 
support vessel motion. Once the lift 
command is given, the lift winch 
operates in high tension and lifts the 
submersible clear of the water. The 
docking frame floats during the lift and 
presents the best possible parallel angle 
as the submersible comes into contact. 


Mrs Dan J. Fager 
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ring you up to date with the tourist 

nland. 

just started operations in Amami Island 
It has taken nearly 14 months to get the 
panese government. I hope you received 
from my last.visit there. The sub has 

ock which makes transportation to new 


Just a short note to 
subs being built in vi 
The Japanese sub has 


The Japanese plan to buy more subs in the near future though I dont 
going to operate. Mitsibushi Heavy Industries 
and expect to start operations round about 


I'm this will be 
Market for tourist Submersibles. ~ ne ch gs Piget bland spanees 


I've just returned from a 
whe 


e the Golden Trout own 
Operating. 


Lindsay Laverty <. 


Regards, URN Laura 
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fire. Ttrene Fager 


W-Sub Oy 
One Half Fathom ‘ P.0.Box 8& 
4004 Bay to Bay Boulevard 20101 
Tampa Florida : r; Turku 
USA ~ Finland 


4th April 1990 


Dear Irene, .- 


Sorry for the long delay in writing but again I have 
extremely busy with marious projects. The latest tourist sub 
W- Sub Finland is due to be delivered June or July this year 
Horgahda Egypt and probably named "Sindbad". The trials 
expected to start early in May in Turku together with a short 

training programme in Finland. I expect to be in Egypt for four 

to five weeks for the commissioning and training . The diving as 

you can imagine inthe Red Sea is fantastic, beautiful coral 

heads and clear blue waters. Submarine Oy also from Finland are 

Gue to deliver their first submarine to Israel late this year to 

operate in a marine park. I"l1 send more cetails later on when I 

get some confirmations. I have started my own consultancy 

business speciallising in submersibles. At the moment I"m doing 

consultancy for W-Sub and Rauma Repola who are constructing the 

DLO for the Caspian sea. Again once more information is available 

I"11 send it on. The tourist business seems to have taken a new 

spurt with several new orginisations starting up. Seaforth: 
Leisure has started construction in UK and intend to put 

submersibles in Scapa Flbw inthe Orkney Islands Scotland and 
also in Loch Ness Scotland where one may encounter "Nessie". That 

would be a ‘real thrill though the visibility is restricted the 
anticipation Df meeting the monster would be tremendous. ; 
The Comex Seabus which TI read about several years ago seems a 
very interesting project. The idea of a all acrylic hull would te 
great. The next generation of tourist subs maybe. Anyway I"11 
sign off now and will update you with as much info as soon as 
possible. If any body wants any help or assistance within the 
submersible industry let me know. I"m @ free agent now!! 


been 

from 

to 
are 


Best regards and good luck with the One Half Fathom( a source of 


This enables smooth location followed useful and fascinating items), : 


_ by automating latching which relieves 
__ the strain on the lift rope. 
- pede ‘ : 
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ERNATIONAL SUBMARINE SAF AY. 
TOURIST SUBMARINE SAFETY Tlie B.C. has signed a $20 million contrac, ,, 


; , Underwater Tech- : truction and operation q> 

Cee ee he cape We shall publish AODC’s Indonesian Pak ig Ae submarines ce first NS 

logy Consulting, to t . assenger tou : ; ; ae 
ray sshet it is made available to us. Ed.] ea ae boat is now under build and is scheduled for ne 
Sth January, 1990 ‘3 Bali in April 1990 where it will be put into service. 

llobone received a $750,000 deposit. ; 

Mr. Melnd Hone Diving Contractors reports they have 30% equity interest in 
Association of Offshore Diving HN Moreover, ISSL also reports they have a : eq } 
28/30, Little Russell Street,London WC1A 2 ffs ioine venture, In addition, they will receive construction, 


i fees over the 
Dear Tom, isory, management and maintenance 
4 ' shts and concerns | Superv z : i at 20+ years. 
= Pieiceytovinta. at "he Tact Submarine industry. operational life of the Seay oneal te a, 
: Sail thei i has been operating since 1983 andhas  ISSL’s affiliate, Submarine Safaris 2 PAGES 
SaeE ae ey ry. - the balance of financing to complete the construction o 


own to its present level of 17 submersibles. Apart from three hit Z molete and was 
aH Perry oil Held vehicles, all are either 28/40/46-passenger, sub for service in St. Maarten. The sub is 80% comp 


. a i mber 1989. 
diving to 150-250 ft. It is forecast that 30 systems will be _ to have been delivered before ed as eel well as the 
operating by the end of 1990 and 40 systemsby theendof 1991. ISSLhasa 5 % gross sales interes y 
New designs are constantly evolving and these include acrylic ongoing maintenance contract. = fe 
hull vehicles and smaller vehicles to go deeper. The design International Submarine Safaris Limited was formerly calle 
acceptance of the vehicles is well-accommodated by the | Tropical Submarine Safaris Ltd. , 
reigning classification authorities, namely A.B.S., D.N.V., ; : ; 1 Gorn a 
Germanischer Lloyd, Lloyd’s Register, etc. The primary designers and builders are S.A.D.C. (Sub Aquatics Deve SBE A te 
now Atlantis Submarines International), W-Sub (ex Laivateollisuus) and Mitsubishi. Other companies active are Submarine y> 
Malmari & Winberg, Frabeco, Sulzer Bros., Comex Marine Parks, Hyco, I.S.E., Sea Path, Microsubs, Subsee, Hitachi-Zosen, 
Kawaski, Seaforth, Bruker and Winchester Associates. American companies are highly concemed about product liability, with Perry 
deciding not to participate. Deep Ocean Engineering are now building a small vehicle and S.A.D.C. have build two subs in the USA. 
Insurance of Tourist Submarines is primarily accommodated by Lloyds of London through the prime brokers of Bowring and Cullis 
Raggett and their international network of sub-brokers. Underwater Security Consultants in London consult to the London under- 
writers to give advice regarding assessment of risk and claims. 

The number of operators of Tourist Submarines is growing rapidly. These include companics who have evolved from the oil and 
gas industry, such as S.A.D.C., Vancouver, B.C., and individual entrepreneurs who simply buy a submarine from a constnuctor to 
operate. There are 11 operators today and many more coming on-stream. 

There is a great deal of inconsistency regarding obtaining permission to operate in various parts of the world. The U-S. Coast Guard 
have developed rules for the safe operation of Tourist Submarines in their waters. Likewise, M.O.T. in Japan. In both the USA and 
Japan, commendable strict control is enforced, Elsewhere, operating companies are Icft to devise their own safe operating proce- | 
dures, with minimal government intervention. 
There have been a number of accidents with Tourist Submarines, some of which could have been avoided with better training | 
personnel, operating techniques and equipment design. There is one line of thought that, if we do have an accident with loss of life, 
the result will be catastrophic to the industry. I tend to go along with this theory, hence my initiative to promote a way of minimis- 
ing this risk. I believe that the initiative can only come from within the industry 


through operators and manufacturers and periph- 
eral concerns, such as insurance. One way of doing this would be for an Association to be formed, say, 


\ 


I would like to see operators of Tourist Submarines qualifying to get Tmission to operate, as i i 
business. At the moment, we carry about 840,000 pine a a and this vite = 12 Sarthe ee oes 
control, it is merely a question of time before something goes seriously wrong! 
Would you please consider this case and accept my offer of assistanc 
safety standards. I look forward to hearing from you soon, 

Yours sincerely, Doug Huntington, Consultant 


| 
| 
a global body? Perhaps a special class of membership could be defined. aaa al 


million in one year. Without strict 


ein implementing any initiative which will elevate the leve] of 


: * ' Jelena SUBNOTES/March/April 1990 13 
; I e 2 
ne “UMAER tar E2 Sun i en Boat og May Be Phoenician Vessel 
; ee that sank some 2,400 years ago off the BA master craftsman’s toolbox with i 
ae 0 ae may be the first vessel ever found @ A carpenter’s square ses 
ae gies ae cos an bee el people @ A heart-shaped jewelry box 
ed ships bd i i 
ian = secording eae hee Rie of @ And a cooking pot still covered with soot. 
ocate: Summer, the craft — about the size Th ici 
: e Ph 
of Sea ee act — sank about 75 yards off 1,000 B.C. ‘ant eens Haut eee Gane about 
ioe themes z ae tee sot as Kibbutz Most famous seafarers of the ancient Wort Margdhe 
here aoe : For centuries, they dominated the newt; 
ae Ei y items aboard the vessel] include: - _ with their Seagoing trade routes and comuterranean 
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Engineering Positions 
Now Available 


Applied Remote Technology has 
immediate Career opportunities for 
experienced professionals, cur- | 
rently seeking Mechanical Engi- 
neers with strong background in | 
Naval Architecture and Systems 
Engineering. __ we nt 


Seeking Systems Engineers with 
BSEE and minimum of 10 years 
experience with emphasis on Re-: 
mote Systems, 


Please send resume to HR Dept., 
Applied Remote Technology, Inc. - 
9920 Scripps Lake Dr. 

San Diego, CA 92131 


SUBMERSIBLE 
OPERATIONS 
EXPEDITION 

LEADER 


Reporting to Manager of Submersible Engineer- 
ing and Operations, responsible for overseeing 
all phases of manned submersible Operations to 
ensure maximum operational safety and sup- 
port of scientific research goals of users. Degree 
in a science or technology-related field with at 
least 8 years’ of Seagoing operation experience, 
preferably with submersibles or ROVs. Demon- 
strated ability to supervise and manage complex 
operations and highly skilled Personnel essen- 
tial. Must be willing and able to spend as much 
as 9 months per year at sea. Physical condition 
should be such as to allow U.S Navy submersi- 
ble pilot certification. 


Apply to Personnel Manager 
Box 54 PM 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 
(ee 
Woods Hole, MA 02543 


An equal opportunity employer M/F/H/V 


EXAMPLES OF SUCCESSFUL COLLABORATION 
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UNDERWATER TOURISM IN COMFORT 


is currently constructing the first submarine ordered 
Seas ferrin (Switzerland), This is being 
accomplished in close collaboration with Dr. h.c. Jacques 
Piccard, the world-famous deep-sea research specialist. 
Such a submarine will enable non-divers also to experience 
the fascinating world under water, with its wide range of 
flora and fauna, not forgetting the multi-coloured structural 
ee ee ee oF the world: ae 
The vessel is designed to operate down to 100 m below 
Surface. Powerful headlights plus large Plexiglas domes Oe 
- allow the passengers to have an ample view of the colourfu 
underwater life. Launching is scheduled for summer 1989. 


__ SPHERICAL PRESSURE CHAMBERS FOR 
DEEP-SEA SUBMARINE 


Sulzer has produced the four spherical pressure chambers Tequired by 
"the Intemational H ydrodynamics Comp. Lid.. Vancouver, for a deep-sea 
"submarine. The vessel is to be used for marine research at depihs down 

_ to about 2000 m. : 
___ Moreover, Sulzer took over the Complete assemby of the submarine, 
| including the hydraulic and electrical equipment. The largest sphere is 
__ the control cabin, Navigation and control of the operating equipment is 
_ Sattied out from here. The middle sphere contains ballast liquid und 
| Pumps such that the vessel can be brought into the required position and 
a stabilized. In addition, the two small Spheres are employed for control 
| anditrimming. ; 
WR dav. 
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IN DIVING TECHNOLOGY 
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PRESSURE CHAMBER LABORATORY FOR 
DEEP-SEA RESEARCH 


Sulzer has received a contract from the Zurich University 
Clinic to construct an installation in which both diving 
simulation tests as well as life-saving procedures rendered 
necessary by diving accidents can be carried out. 

The pressure chamber is designed to function at up to 100 
bar, corresponding to the Pressure conditions at a depth of 
1000 m. It has four chambers; the first an equipement and 
changing room, which is located above the actual, water- 
filled test chamber. Various research and emergency life- 
Saving programmes can be carried out here. 

Two further cylindrical chambers are designed us living 
qQuanters for long-tenn tests. Work under deep-sea condi- 
Uons gives rise to. a multitude of health problems, which 
can be optimally investigated in the Pressure chamber, 


Sulzer Brothers Limited 

CH-8401 Winterthur, Switzerland 
Nuclear Engineering Department 
Telephone 052-81 11 22 

Telefax 052-22 04 76 


SULZER’ 


ME Reliability 
Se jn all activitics 


areas” where it is not worth risking 


: Jobs Offereg= 
Sachse Engineering “Assoc. 
Inc. has opened its new facil. 
ity in Sorrento Valley and has" 
openings for 2a “variety 7oF 4 
Sf ye Sei re te A, dass 
{qualified eople including: 
ae Ree Bas e : 


5 

° ° 
pkgs i} 
bd eS a 


° Program 
is Se: MERE FH, 


NAVY SHOWS INTEREST IN 
UNDERWATER VEHICLES 


According to industry sources, the 
U.S. Navy is interested in un- 
manned underwater vehicles thai 
can hunt for mines, conduc 
electronic and Signals intelligence 
Teconnaissance and that can be usec 
as platforms to tow sonar arrays. 

There are currently three UUV 
Programs underway within the 
Defense Advanced Research 
Projects Agency (DARPA). The 
general requirement is for torpedo- 
sized vehicles that can operate 
autonomously for up to 30 days. 

The Navy envisions using the 
vehicles in what are termed “denied 


a submarine. 


-11- 


Sie 


‘was attempting to retrieve an under- 


‘water. .74).’. He 3 oy 


Navy officer on ship uses TV camera 
to rescue crew trapped for 11 hours 


Island berth. Oliver’s staff is investi- 


: ae ‘ 
eh gating the incident. ie 
Th ina Navy research sub The submersible issued a py 
ssa leably. ye call at 2:30 p.m. Tuesday. It was tre¢ 


were rescued early yesterday when ; f terday. # 

an officer using an underwater tele- | ee by frie a iolie sail he 

vision camera guided the vessel free e.m il stops” preparing tg 
of lines that had snared it for 11|. “Pulled out all stops p nied 

hours near the ocean floor. Fan the Tae leg righ 

The submersible vessel Turtle was a ee iniciepare fescue subnier 

trapped by two cables Tuesday as it " sibles, submarines al d special devi c 
‘eg 3 tata ne f me 
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By Thomas F’. Burgess 


water listening device located off | Pa ee ae nee J 
Wilson Cove on San Clemente Island, F By 4 p.m. Tuesday, Lt. Cmdr. Ree 
about 60 miles west of San Diego. .: Popovich, who formerly commande 
The sub was in about 1,277 feet of | the Turtle, arrived on the Lane 
aes SF SP eh Chouests: Gn feo Lt eae 
“We were concerned, but ‘there | From the Turtle’s viewing wind | 
wasn’t any fear, We knew we were | dows, the crew had not been able | 
going to get help,” said Lt. Cmdr..|.See what had stopped the vessel in it: 
George Billy of San Diego, the Tur- | ascent 150 feet above the ocean 1 
tle’s officer-in-charge. ~'.’ .~, z; An underwater TV camera was low, 
None of the crew was injured and i ered from the Chouest to examin 
the vessel was undamaged, said Rear | the sub. ©" <0" Se Seem ok 
Adm. David Oliver, commander of ; . “We saw a black line looped; 


“{H- LANEY CHOUEST | 


+ 
Pais | 


x San a 
Clemente‘: 


. Island = nar 


after its distress 
call, the Turtle re- 
turns to the surface. 


Miles 


Pra at a 


3} Approximately two hours later, 
assisted by RCV-225 underwater }. 
video equipment, the Turtle is 
able to maneuver forward and to 
the right, freeing itself from a 
one-half-inch neoprene cable, but 
_ at 300 ft. from the bottom, the 
video observation crew spots a 
second cable, a three-eighths-inch 
kevlar cable, in the port maneuver- 
ing propeller. The Turtle crew 
dislodges this cable by forward and 
reverse action of the propeller. 


523 After ascending 150 ft., the Turtle 

| is held fast by undersea cable, 
and requests assistance from the 

mother ship, Laney Chouest. 
2:30 p.m. Tuesday: U.S.. 

Navy submersible 
Turtle completes a four- 
hour sea-floor mission in 


1,277 ft. of water, and starts 
’ for the surface. ee 


ue ee ee ee 
Rate 


6S. 


called a hydrophone, that the Turtle 
had been sent to retrieve. The line 
was strong enough to prevent the 
submersible from breaking free 


under it own power. 
By nightfall, Billy a 


nd the Turtle’s 


Chief Petty Officer Kent Week- 
tang Petty Officer 2nd Class David 
Diepenhorst, had 48 hours left of the 
Turtle’s 72-hour oxygen capacity. 
Turtle’s batteries had slightly less 
time left.. There also wa 


aboard. 


'. “Guided by 


s food 


Popovich, Billy gently 


drove the Turtle upward, steering 


‘right to escape the 


‘ge its ascent. 


cable and 


contin- 


“But as Popovich watched through ° 


the camera, he found more problems: | 
the Turtle’s own retrieval cable was : 
essel’s starboard pro- | 


tangled in the v 


peller. 
~ At 300 


the line went taut and the Turtle was 


feet above the ocean floor, 


anchored to the bottom again. 

Popovich and Billy worked out a | 
series of maneuvers to free the ves- / 
sel but they didn’t work. Finally, ’ 


Billy turned the propeller itself and 


the 3%-inch line fell free. : 
‘The Turtle, built by General Dy- : 
namics and launched in 1968, is used ; 
for research work or classified mis- 
sions. The hydrophone it was at- 
tempting to retrieve is part of an un- 
derwater sonar system used to track 
Soviet submarines that patrol the 
West Coast, according to Navy soure- 


4 
i 
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The rescue effort organized by the 


Navy was extensive, but questions 
were raised yesterday about the re- 
sponse time of one of the Navy’s two 
premier: submarine rescue vehicles, 
the San Diego-based Avalon. 

The Avalon was ready within the: 
Navy’s four-hour deadline, but threat 
of the four vessels equipped to trans 
port it were not available. 


"Rae, 
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SUBMERSIBLE RESCUE 


Thank you, Turtle, for the inspiration. The previous article 
is just what we needed to bring up our Committee plans to 
update the Operational Guidelines for ROVs. With a new 
section in the planning stages - “Submersible Rescue with 
ROVs.” Andy Clark, Harbor Branch Oceanographic 
Institution, started the ball rolling in this area by hosting 
a workshop in conjunction with the recent manned 
submarine races. We are hoping that some standards may | 
develop out of these workshops to provide an inter- 
national interface and equipment identification for ROVs 
tobe able to respond to submersibles in danger. We under- 
stand that the passenger sphere of the Turtle, which at one 
time could be jettisoned, no longer has that capability. It 
was stated that it was removed because of the complexity 
and that it was never used anyway (we'll be glad to print a 
rebuttal to the previous comment if someone has different infor- 
mation). With design philosophy like this, our upcoming 
chapter may make the next issue of the Guidelines a best 
seller, at least to submersible operators. If you would like 
to get involved in the updating of the publication in gen- 
eral, or in the area of submersible rescue in particular, 
please drop usa line. (Bob Wernli-TS Rov comm'y) 


WORLD’S SMALLEST AUV 


According to Design News, Japanese researchers are pro- 
ducing the world’s smallest AUV, however, its goal is not 
for operation in the sea. They plan on producing a 
miniature robot, approximately 0.04 inch, that will be able 
to travel thrugh the body, give its location, tell whatitfinds, 
and carry out certain chores. This will require the develop- 
ment of extremely small gears, motors and other devices. 
They hope to use semiconductor technology to produce 
mechanical devices less than one micron. The work is 
being dene by Tokyo University’s Research Center for 
.\dvanced Science and Technology with support from the 
Miinistry of International Trade and Industry. 
“UH AvwzeL e=mERALO” 
2 devices re-tap 
j CirAcz ep ty r holes 
oc. Fan, (OOF Hj. 294 ) : 
: Two devices, one ; 
American and the other | 
_ French, have successfully 


found holes drilled earlier into ARUBA NEWEST ATLANTIS 
the sea floor under more than : 

two! miles of water and have TOURIST SUB SITE 

lowered a string of ~~ Atlantis Submarines Aruba, N.V., a 


instruments into them. consortium of Japanese, British and 


A French deep-diving i Atlantis Sub- 
_ submarine has found a hole - © pee cs ee ams Su 


i ears earlier © Marines International, is bringing a 
Rese neaG lane Ridge — tourist submarine to Aruba. Atlantis 
and placed a device over it - Submarines International Inc., develop- 
through which instruments _ * ers of the world’s first and largest 
Were lowered as much as 987 operating fleet of tourist passenger 


DoE See submarines, will build the $3 million 


similar procedure east of. ~ vessel atits facilities in Vancouver, B.C. 
Spiloridas: _ The Aruban location is scheduled to 
_ In both cases, re-entry 

cones had originally been 

installed on.top of the holes to 

enable a deep-sea drilling ship 

to reinsert its drill into, the, 

pote) oF i a 3 . GT etoin 3 


RILANTIS PASSESGER SUBMARINE BEGINS BOMOLULU SERVICE 


BOMCLULO, EAWAIZ == On September 15, a 83 million 
Atlantis submarine that carries up to 46 passengers on 
voyages to depths of up to 150 feet below the surface began 
entertaining passengers off the shores of wor ld-fancus 
@aikiki Boach im Bomolulu, Bewaii. 

“There 19 mo gubmarine attraction like Atlantis in the 
world, and wa're extremely excited to offer anyouns a first- 
hand look at the undersea beauty that surrounds our acest 
poplar ioland,° eaid Rick Shafer, acting general manager 
@m Boooluls for Atlantis Submarines Baweii, L.P. 

The now Atlantis operation celebrated the beginnizg of 
ite service with a special blessing aad party at th; Bilton 
Geweiian Village. Invited guests incloéed mrs. Joyce Pasi, 
wife of Honolulu mayor Prank Pasi, who led the iasegural 
ectivicios. 

@eests then sailed to the Atlantis dive site about cae 
mile off Waikiki Beach aboard the Hilton Reweiian Village 
eatamaran, the Hilton Rainbow I. After completing the 
Blessing of the submarine, Mrs. Pasi and other goverment, 
Business and touriem officials were taken om the iasegural 
atlantis dive. 


Atlantis offers siz dives daily at the waikiki Beach 
e@ite: at 10:00 and 11:00 a.m.. moon, 1:00, 2:00 and 3:00 
p.m. The voyages explore “Atlantis Reef," which includes a 
sunken ship and other structures designed to enhance the 
existing coral reef and attract fieb and marine life to the 
area. The cost of the dive is just 867 for adults end 
333.50 for children 4-12, and includes both the submarine 
eacursion end the sailing tour of the area. Children under 
4 su .z3 01d are acleitorsas 

The Bonolulu-based Atlantis Submarine provides visitors 
and residents with a first-hand look at the crystal] clarity 
of Bawaiian waters and the diverse population of marine 
iife living off the coast of Cahu. The undersea views are 
complemented by a series of thirteen 21° in diameter 
viewports along each side of the submarine and @ 52° in 
diameter viewing portal in the bow. 

“Those who dive with us find that the experience is 
oonfortable, spacices ead memorable, providing a wique 
underwater. experience ... without getting wet or feeling 

Since late 1983, more than $00,000 quests have voyaged 
aboard Atiantis Submarines located off the coasts of the 
Cayman Islands, St. Thomas/U.8. Virgin "slands, Barbedos, 
Guam and off the Kona coast of Hawaii's Big Island. In 
March, a group of Mewport Beach, California investors 
announced plans to leunch an Atlantis sub off Southern 
California's Catalina Island “in the spring of 1991. 

Those interested in receiving more information about 
Atlantis Submarines in Waikiki may write: Atlantis 
Submarines Bawaii, L.?., $60 Mimits Eighway, Suite 201 C, 
Somolulu, Eaweii, 96817, or call the Atlantis waikiki 
effice at (808) 536-2694. 
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‘Alive and Well DE id as the 


Industry; Tourist S ubs 


By Frank Busby 
Busby: Associates Inc. 


ix years ago | was quoted as 
S replying to a question on the 
length of the future of manned sub- 
mersibles as being: “About ten min- 
utes.” In spite of that doomsday pre- 
diction, the manned submersible in- 
dustry is alive and well today. It may 
not be the growth industry it was in 
the 1960s and early 1970s, but if one 
looks in the right sector, it gives no 
indication of going belly up now orin 
the foreseeable future. 

Military utilization of manned sub- 
mersibles has changed hardly at all. 
Several of the world’s navies (Japan, 
the PRC, Britain, Sweden, the U.S.) 
have rescue submersibles. The U.S. 
Navy also has the 20,000-foot-depth 
Sea Cliff and the 10,000-foot Turtle 
in addition to VR-/, which it uses for 
a variety of search/location/ retrieval 
tasks. The French navy has a shallow 
diving submersible, Griffon, and the 
diver lockout vehicle Licorne. The 
Canadian navy supports the lockout 
submersible SDL-/, and that’s about 
it worldwide. 

In this decade, only two manned 
submersibles have been built expressly 
for the military. But in the past year 
or two there has been interesting 
news coming out of Italy of a small 
diver lockout submersible that may 
change this situation. 

Built by Maritalia of Fiumicino 
(Rome), the 32-foot-long, 24-ton 
CEE.22gst lockout submersible is the 
creation of Italian engineer Giunio 
Santi. She can sustain a maximum 
speed of 6-8 knots for 200 and 100 
nautical miles, respectively, and can 
dive to 2,000 feet while carrying a 
crew of seven (pilot, co-pilot, diving 

supervisor and four divers). 
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"Our best edition yet" 
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A unique feature of the vehicle is 
its closed-circuit diesel engine whose 
exhaust gases are stored in a pressure 
hull that is composed of circular 
pipes. The toroidal shaped hull is 
also used to store oxygen that sup- 
ports combustion in the diesel engine. 
The sub-title gst stands for gaseous 
oxygen stored in a toroidal hull. 
There is some belief that the U.S. 
Navy is seeking to lease/ purchase 
one or several of these vehicles for 
evaluation in covert operations. 

Earlier this year, the West German 
firm of Bruker Meerestechnik GmbH 
launched another closed-cycle diesel 
submersible, the experimental Sea- 
horse-KD, built for research and 
inspection applications. Another can- 
didate for covert “pocket sub” appli- 


cations, she boasts a range and sur- 


To: Busby Associates, Inc. 
5858 North 1st Street 
Arlington, VA 22203 


Sic 


> Manned Submersible 
pag) Bright Spot’ 


’ Maritalia's diver lockout submersible CEE.22gst features closed-cycle diesel for power. 


face speed of 450 nautical miles and 
7.5 knots, respectively. With a design 
depth of 985 feet, Seahorse-K D cruises 
submerged at approximately 6 knots 
in the closed-cycle mode. 


Industrial Applications Down 
Manned vehicles are still active in 
the industrial sector, but with the 
almost total acceptance of ROVs for 
offshore oil and gas support, their 
application is much reduced com- 
pared to the past. There is still some 
application in the offshore oil fields, 
but it is by a handful of vehicles and 
most of these are one-person vehicles 
of the Mantis and Duplus variety. 
Occasionally there is a call for 
manned vehicles to perform where 
competing unmanned systems are 
felt to be inadequate. One of these 


The cost of the 1990-1991 UNDERSEA VEHICLE 


DIRECTORY Is: 
U.S. and Canada $75.00 
Europe ~ $80.00 
Far East $80.00 ty 


Cost Includes surface postage. Airmail Postage 
to Europe Is $15.00 additional to the above 
prices eo ed ’ 
Airmail postage to the Far East ls $25.00 
additional to the above price. — ile 
ehh SPA: wytqpoe ‘dus 
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One of latest to join the closed-cycle diesel club is Bruker’s experimental Seahorse-KD. 


tasks was the recent inspection of 
intakes that carry Upper Niagara 
River water to a power plant below 
Niagara Falls. 

The intake inspection task was 
carried out by twosubmersibles: Deep 
Rover and Aquarius J, both owned 
by Canadian Can-Dive Services Ltd. 
of North Vancouver, British Colum- 
bia. Manned vehicles instead of ROVs 
were used to inspect the 46-foot-wide 
and 65-foot-high intakes because of 


problems related to the ROV’s um- 
bilical management when penetra- 
ting the intake to lateral distances of 
4,200 feet. The two vehicles entered 
the intake at the same time from 
opposite ends. Water visibility was 
limited to about a foot. 
While the job was quite successful, 
the number of water intakes that 
require inspection are few in number 
and will not, unfortunately, support 
a thriving manned vehicle industry. 


Subsee Inc.'s pocket tourist submersible will soon carry eight passengers to 1,000 feet. 
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Thescientific community has been 
and remains a major supporter of 
manned submersibles. Indeed, the 
deepest diving submersible in the 
world today, the Japanese Shinkai 
6500, is dedicated totally to scientific 
research. Not content with this record, 
the Japan Marine Science and Tech- 
nology Center (JAMSTEC) has laid 
aside sufficient funds to break their 
own record by building an 1 1,000- 
meter-depth (36,000 feet) vehicle in 
the near future. Where once the U:S. 
stood supreme, it now has taken a 
back seat in deep water scientific 
investigation. 

Alvin, the only U.S. submersible 
dedicated to science, runs a distant 
second (14,000-foot depth) not only 
to both the new and planned Japa- 
nese vehicles, but to France’s 20,000- 
foot Nautile (recently completing a 
joint diving operation with Japanese 
scientists off Honshu) and to the 
Soviet Union’s two20,000-foot-depth 
Mir vehicles. 

But not to worry, the Japanese (as 
well as the Russians) have offered to 
carry U.S. scientists back to the depths 
we achieved some 30 years ago when 
we seemed to think that there was 
some merit in reaching the great 
ocean depths. 

There is still some leasing of shal- 


low diving submersibles by thescien- 
tific community. NOAA's National 
Undersea Research Program, in spite 
of the loss ofits champion, Connectl- 
cut Senator Lowell Weicker, con- 
tinues to lease shallow diving vehicles 
for scientific diving at nearly the 
same rate prior to his political demise. 


Still the ‘Bright Spot’ 

The tourist submersible industry 
remains the bright spot in the manned 
submersible community. It is still 
accelerating but with somewhat less 
hype and some settling out of the 
participating companies. Sub Aqua- 
tics of North Vancouver seems un- 
stoppable. Recently their operating 
company set up the Atlantis VII in 
the Hawaiian Islands. In the mean- 
time their Atlantis JV, also based in 
Hawaii, hosted an underwater wed- 
ding in addition to carrying some 
1,000 Hawaiian school children on 
undersea journcys 100 fect down. 

What an absolutely splendid way 
to build an underwater constituency. 

The Finnish tourist submarine- 
building shipyard Valmetin Laiva- 
teollisuus stopped building about two 
years ago, but a company called Sub 
Marine Oy—whose founders are all 
alumni of the former company— 
recently launched the tourist subnia- 
rine 5/00/50, which was sold to a 
Swedish customer. Sub Marine Oy 
anticipates at least four new builds 
annually. 

Another recent entrant into this 
arena is the Japanese firm Mitsubishi 
who just launched a 48-passenger 
submarine. 

Ona granderscale, the Vancouver- 
based International Submarine Safaris 
Ltd. (formerly Tropical Submarine 
Safaris Ltd.) announced in September 
that it has signed a $20 million con- 
tract with a “large Indonesian con- 
cern” forthe construction and opera- 
tion of five, 36- to 60-passenger tour- 
ist-type submarines. The first 36- 
passenger submarine scheduled for 
service in Bali, Indonesia, is under 
construction and slated for delivery 
in April 1990. Paralleling this ven- 
ture, an affiliate of ISSL, Submarine 
Safaris Alberta Ltd., has arranged 
for the balance of financing to com- 
plete another tourist submarine— 
already 80 percent finished—for de- 
livery to St. Maarten this month. 
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Thesense ofurgency that pete 
some sectors of the tourist ape ae ie 
ble industry aycar oF SO 260° 
have cooled, perha neteae 

o running the : ; 
moray ihe nee tourist 

rine builder Flut ; 
oeTLiee of the Looking Glass series 0 
submarines, went legs UP due tone 
number of reasons, none of which 
seems to be the result of faulty work- 
manship but of financing and man- 
agement. Hyco Submersibles Ltd., 
another Vancouver-based firm that 
promised to introduce all acrylic 
plastic pressure hulls to the tourist 
industry, has closed its door, unfor- 
tunately, sans submersibles. 

The pioneer in small tourist sub- 
mersible operations and sister- 
company of Hyco Submersibles— 
Research Submersibles Ltd. of 
Georgetown, Cayman Islands—is still 
in business, although admittedly 
keeping a low profile. Several other 
new small submersible starts have 
also runaground fora variety of rea- 
sons, not the least of which is 
financing. 

Too late some operators have dis- 
covered that the submarine will not 
be filled with passengers every time it 
is scheduled to dive. Then there are 
those U.S. operators who have run 
afoul of the Jones Act, forgetting in 
some instances that compliance also 
means U.S. majority ownership and 
U.S. majority crewing. Other opera- 
tors sadly learned that a hull must 
not only be built in the U.S. to 
comply with the act but that it cannot 
spend its career in another country 
and retain its U.S. flag, that is, with- 
out an act of Congress. Still others, 
even before they started operations, 
have given up the ghost on restric- 
tions the U.S. Coast Guard placed on 
their depth of operations. 

The U.S. Coast Guard has been 
given the responsibility of regulating 
the U.S. tourist submersible busi- 
ness. Under- 
standably, they feel that if they have 
this responsibility, they should do 

something, anything. One of their 
first acts was to publish a document 
in May 1987 entitled “Passenger Car- 
rying Submersibles.” Dutifully genu- 
flecting to the American Bureau of 
Shipping’s and the American Society 


of Mechanical Engineers’ standards 
for submersible design, the authors _ 


followed with the statement: “Since 


: survive most anythi 
submersibles are more susceptible to — a 


rapid and catastrophic flooding y,, 
surface vessels,...” \ 

In 1970, ata depth of 200 feet, the 
submersible Nekton Beta was struck 
by a cabin cruiser that broke loose in 
the water while it was being salvaged. 
The cruiser dropped rapidly ore 
punched out a viewport and the 
submersible flooded. Except for this 
one bizarre incident, there has Bea 
no other report of catastrophic an 
rapid flooding of manned submersi- 
bles due to material failure. 

| have no data on the number of 
catastrophes but if floods, fires, hurri- 
canes, and avalanches (which last 
from minutes to days) are catas- 
trophes, then | would submit that the 
list of rapid and catastrophically 
flooded surface vessels, which have 
gone down in minutes, would be the 
length of your arm. 

Not that flooding shouldn't be 
addressed, but commencing with that 
sort of thesis is tantamount to begin- 
ing a circumnavigation of the Earth 
with the premise that the planet is 


flat. 
One government-sponsored prelim- 


inary hazard analysis of tourist sub- 
mersibles envisioned, among other 
improbable circumstances, that in- 
ternal overpressurization of the hull 
could blast a crew member out ofthe 
hatch. Mind you now, not any of the 
48 passengers, but one of the crew 
members. H ow you pressurize a tour- 
ist submarine hull to: (a) explode 
underwater and (b) to selectively hurl 
the crew member through the hatch 
cover and not any of the dozens of 
viewports is puzzling. But then, the 
same analysis cautions that flamma- 
ble impurities in the oxygen tank 
might result in fire or explosion. 
Well, that could be, but after we get 
the impurities out do we relax or 
should we bea bit concerned over the 
oxygen itself? On it drones, some 
hundreds of items of almost pure 
twaddle, including references to pas- 
sengers being thrown out of their 
seats owing to violent maneuvering 
(in a vehicle that can only do4 knots 
maximum) or open hatches that permit 
the submarine to flood while the 
crew, presumably immobilized by 
panic or horror, looks on as the vehi- 
cle fills to sinking. 
; NyAbout abestion, ifthe U.S. tour- 
ist submarine industry can survive j 
friends and advisors, it wil ae 
rs, it will probably 


g else that nature 


or market pressures throw its way 
s/st/ 


Designed by Finnish Company 


SM-80/2 is anew 2-man subm 


built and tested by International Sub Marine Designs 
Oy/Ltd, Raiso, Finland. It has been purchased by the 
Finnish government and will be operated from the Oilj 
I, an oil recovery ship. It is depth rated to 80m and is 
currently going through post-building classification by 
DNV. It will be classed +1A 1 SUB II. 

The sub will be fitted with a 3-function manipulator, 
low light TV camera, ultrasonic NDT equipment, bot- 
tom sampling system and fluxgate compass. It will be 
used for research and environmental Studies at oil spill 
areas, as well as at outfall areas of marine pipelines, 


The company is currently looking for a manufacturer 
capable of starting scrial production via technology 
transfer and licensing agreement. According to Sub 
Marine Managing Director, Juha Lehtonen, duc to the 
low price, weight, casy operationand hi gh performance 
of the vehicle, additional markets for the SM-80/2 will 
be found in the recreation industry (rent-a-sub) and 
goverment for environmental studies and protection. 


ersible that has been 


SM-80/2 ready for a dive 


Main features: 

LOA 3000 mmm (10 ft.) 
Weight 3000 kg (6,600 Ibs) 
Operational Depth 80m (263-ft) 

Crew 2 

Thrusters 3 x 600 W 
Duration 8+ hours 
Emergency 72 hours 

Price $250,000 (US) 


SM-100 is a tourist submarine, designed by International Sub Marine 
Designs Oy/Ltd, Raiso, Finland, and being built at the Boelwerf 
shipyard in Belgium. Boelwerf’s sister company, Frabeco N.V.., is 
licensed by the designer to manufacture SM-100 submarines for the 
European marketing area. This first one will be delivered to Scandive, 
Belgium in May. 

SM-100 is designed according to submarine, rather than submersible 
design principles. All operational equipment can be maintained from 

inside the vehicle (machinery is mounted to the engine room) so that the 
sub can stay in the water up toone year without damage. It is the first 
modem tourist sub that features a dual hull, fully covered with a 

fiberglass and steel fairing, one main propulsion unit, active dive planes. 

Good hydrodynamics and 90 Kw output of the main propulsion unit 

make this the most powerful and fastest sub on the market. 


Production rights in the USA have been sold to Sea Path, Inc. Negotia- 
tions for manufacturing in the Far East and Australia are underway. 


International Sub Marine Designs Oy/Ltd, Tasalanaukio 3, 21200 
Raiso, Finland. Tel: +358 21 811787: Fax: +358 21 811786. 
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SportSub 


ow would you like to be 

able to dive in the ocean 

and breathe without having 

. ° to use a regulator, or see 

without using a facemask? This is, of course, 
impossible while scuba diving. However, a 
new underwater recreation vehicle called 
the SportSub now allows a pilot and one pas- 


senger to move around underwater without | 


wearing scuba gear. 

The SportSubis introduced to the diving 
industry by Adventure Vehicle Dynamics 
Corporation. The vehicle is a combination 
wet/dry submarine. Two people sit side by 
side in the cockpit in waist deep water. An 
airpocket is maintained at ambient pressure, 


not only so that the occupants can breathe, © 


butalso so that they can talk normally to each 
other while submerged. 

The sub operates off three 80 cubic foot 

tanks and one 12 volt battery. The tanks 
supply air directly to the built-in ballast 
controls and the fresh air circulation system. 
The SportSub employs what is called an 
Electronic Buoyancy Control System. This 
system does two very important things. 
First, once neutral buoyancy is achieved at 
the beginning of the dive, it keeps the size of 
the airpocket the same throughout the dive 
so that neutral buoyancy is maintained. 
Second, it continuously adds fresh air to the 
cockpit and bleeds off the old air, preventing 
a buildup of carbon dioxide. 

Allascent and descent movement is then 
controlled by the two battery powered 
thrusters, on either side of the craft. There is 
one throttle for each thruster, with five 
forward speeds and three reverse speeds. 


You can tum to the right or left simply by 
speeding up one thruster and slowing down 
the other, or vice versa. The thrusters can be 
rotated 180 degrees so that you can point 
them up to go down and down to go up. 
Because buoyancy is automatically 
controlled, there is no need to worry about 
uncontrolled ascents. ‘Flying’ the SportSub 
underwater is then almost as easy as ‘point 
and shoot.” __ 

My initial flight in the sub was with 
Ocean Sports Waikoloa on the Kohala Coast 
of the Big Island of Hawaii. At the beginning 
of the dive, the sub floats partly submerged. 
You enter the cockpit through an open hatch 
in the lower rear section. All you need is a 
swim suit (for warm water destinations!). 
You just duck underwater and pop up 
through the opening into the cockpit. Once 
you are inside, you make yourself 
comfortable on a fold-down seat and enjoy 
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: until the craft hovers just b 


; inside the craft is the same aS 


oyancy is attained by 
t of three ballast tanks 
elow the surface. 
over 


the dive. Neutral bu 
slowly blowing air ou 


B.C. System takes 
air pressure 
outside, you 
would on 


At that point, the E. 
automatically. Because the 


calculate your bottom time as you 


ther dive. : 
pe The visibility from inside the sub 1s 
pretty good. There are three ‘flat port’ front 
windows that give you an undistorted view 
to the front and sides. There are bubble or 


| dome-shaped windows on either side, which 
provide a ‘fish-eye’ lens perspective | 


allowing you to see 180 degrees. Finally 
there are windows in the dashboard that let 
you see directly under the sub. The only 
problem is getting used to the different 
perspectives when you look from one type of 
window to the next, because the viewing 
angles are not consistent. 

My pilot, Roy Sheppard, adeptly put the 
SportSub through its paces. We dropped 
over a wall, hovered to view a curious 
octopus, turned onadime to follow aschool 
of barracuda, ‘flew’ down to a narrow 
canyon and finally came to rest on a sand 
patch no bigger than the base of the sub. 

Because the pressure is the same inside 
and out, you can easily exit the sub while 
underwater with no change of pressure. If 
you take your mask along, you can leave the 
cockpit and breathe from a 25-foot hookah 
hose that is attached to the sub. Of course, 
there are other possibilities. You may want 
to strap your scuba gear to the carrying rack 
on the outside of the sub and do a 
combination dive. I found that while the sub 
was resting on the bottom, it was easy to get 


out and just as easy to get back in. 


In the event of a problem underwater, 


there are safety systems that would allow you 
to get buck to the surfuce. Using the craft 
itself, you can perform a thruster ascent, 
which is how the craft is designed to tise to the 
surface. You can manually increase the 
buoyancy of the SportSub by (1) overriding 
the Electronic Buoyancy Control System and 
increase the air pocket, (2) blow ballast or (3) 
drop the built-in weights, Of course, you can 


SE ie 
Launching and retrieving the 
sub is simple. Its light weight 
makes it easy even froma 


sandy beach. - 


ab aconyenicntly placed spare-ay, 

a Icisurely scuba ascent. For 
a certified diver, these safety 
nore than sufficient to cover 


always gr 
and perform 
anyone who Is 
features sccm! 
any emergency: 

The maximum de 
go to is governed by the sd 
Jimit any other dive. There ! 
pressure on the sa a a 
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Fy eto ibe dive tables. Of course, ae 
that put the sub into oo usc wl 
é impose depth limits. 

Pe aebaSU vai exciting bevel 
for our industry. It is definitely a “new toy 
that everyone is going to want to try. sey it 
will probably be available in many resort 
areas so that you may go as 4 passenger or 
learn how to ‘fly’ it yourself, Of course, you 
can always buy one to fill that extra space In 
the garage. To find out where you can (cst 
drive the SportSub, contact Adventure 
Vehicle Dynamics, Inc., 3(02-12886-781h 
Avenue, Surrey BC, V3W 8E7. (604) 597- 
6292. & 
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SPORTSUB RECEIVES 
USCG APPROVAL 


A formal written approval from Coast 
Guard Headquarters in Washington, D.C. 
now opens the market for Adventure Ve- 
hicle Dynamics’ SportSubs to be used 
commercially anywhere in the U.S.A. in- 
cluding Hawaii. Dealers have been estab- 
lished in Florida, Hawaii and California. 
Negotiations are continuing for fur- 
ther dealerships. 

Completing the regulatory and other 
business requirements that apply to the 
marine industry in the U.S.A. (the Jones 
Act) provides a strong competitive 
advantage for AVD. Combined with a two 
year market lead and no known competi- 
tion, the company is now ready to in- 
crease SportSub sales to the U.S.A. 

AVD also recently received formal gov- 
ernment approval to import and operatu 
SportSubs commercially in Japan. The 
company’s Japanese dealer has pur- 
chased six SportSubs to-date. 

For information contact 302-12886 
78th Avenue, Surrey, British Columbia 
Canada V3W 8E7; (604) 597-6292. vs 
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ou’re diving above a reef in Barbados and are 
ing swept along by a three-knot current, There 


“What was that?” 
é ; dive submarine out on a 
four-mile cruise along one of the reefs in Barbados. ° 
Dave Bortscheller, of The Dive Shop Ltd., takes his 
Passengers along the reef. They carry video and 
camera gear and when they see something exception- 
ally exotic, he stops the sub and they all get out for a 
closer look. d 
' Because the sub is fast (4.5 knots), Bortscheller says 
~ his passengers see five to six times more reef in an 
hour’s dive than they would if they were just swim- 
ming. ‘Thus, they have a greater opportunity to see 
something truly unique,” he says. : 
The Reef Ranger dives to 120 feet and with a range 
of over 20 miles, divers will run out of air long before 
the sub will run out of power. 


ne In Your Future? 


Jack Ferguson, of Divemaster Charters in Bell- ° 


flower, Calif., has a different concept. 

“T like to see the 

have a positive experience and the. Reef 
Ranger makes it very easy to give them that,’ he 
Says. é : 
Reef Ranger pilots can even dive in shark-infested 
waters because they can quickly close the sub’s 
Protective canopy for complete security, notes Fergu- 
son. 

Rick Laney, 
Hawaii, plans to tour wrecks with his submarine. 

“We don’t have a lot of coral here, so feeding fish 
and touring wrecks are the most interesting things to 
see;” he says. 

Laney hopes to be able to dive alongside the 
AUuantis sub because he feels “‘that will give both sets 
of passengers something to see.”’ : 

Most readers have probably seen the Reef 
Ranger previously. It was used in several James 
Bond films, a ‘Jaws’ film and several television 
documentaries. : 

The submarine was first developed in 1975 and has 
been used since then for salvage and research with a 


(Tel) 206-767-7100 


handicapped and novice divers 


of Ocean Activities Center in Honolulu, | 


perfect 15-year safety record, according to the Riviera 


Beach, Fla. firm, 
developer of the sub, 


Submersible Systems Technology, 


But why use a submarine for sport diving, you ask. 
Those in the know Say it makes diving easier in 
currents, when carrying a bulky video camera or 


Spearfishing equipment. 


A spokesperson for Submersible Systems says it’s 


easy to round up struggling 
have a large dive group. 

“I£ you spear fish 
the sub and close 


novice divers when you 


and a shark shows up, just get in 
the canopy,” says Submersible 


Systems. “You'll get to see a lot more area in an 
hour’s time and greatly extend your dive time if you 


are in a shallow dive.” _. 


Mitsubishi Launches Its First 
Tourist Submarine Off Okinawa 


Japan's first tourist submarine, the 
Moglyn, was launched from the Kobe 
Shipyard & Engine Works, which is 
owned and operated by Mitsubishi 
Heavy Industries Ltd. 

Although the 40-passenger subma- 
rine was Mitsubishi’s first attempt at 
building a submarine solely for sight 
seeing, it was not its first submersible. 
The firm also built the Shinkai 6500, a 
deepsea manned research submersible. 

The Mogi has an overall length of 
18.9 meters, is 3.5 meters wideand 3.55 
meters high, and can dive as low as 50 
meters, 

The Mogivn is currently being oper- 
ated off the shore of Okinawa by 
Japan Submarine Tourism Co. Ltd. in 
a joint venture with five other compan- 
ies. including Mitsubishi. /s1 


(Fax) 206-762-2023 


Richard A. Slater/Science: Dr. Hich- ; 
ard A. Slater, a partner with Delta i 
Oceanographics based in Oxnard, Cali- { 
fornia, is a multi-dimensional contributor 
to underwater science. He has served as 


' a geologist, biologist, consultant or oper- 
; ations director for more than 2,000 sub- 


mersible dives around the world. He has ! 
personally served as scientist/pilot for - 
more than 1,629 submersible dives. 
Based on these research missions he 
has published many scientific papers, : 
one of the more recent being Biology and 
Geology of the Georges Bank Submarine 
Canyons, which appears in the textbook 
Georges Bank. 

Perhaps Slater’s greatest contribution 
to the advancement of the science of in- 
nerspace has been his guidance of more 
than 500 “junior scientists” in establish- 
ing efficient and productive diving proce- 
dures for manned submersibles. 

In stimulating and enhancing the use of 
manned submersibles and increasing the 
productivity of these vehicles, Slater has 
had an extremely positive impact on the 
Promotion of undersea research. His 
Most recent contribution (at this writing) 
was the completion of a NOAA spon- 
sored underwater Study documenting the 
effects of the Alaska oil Spill. 
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3-Man 1000’ Depth 
Work/Observation 
Submersible 


= Compact 
@ Versatile 
® Reliable 
Crane Wt. 8 Tons 
Typical Bottom Time 8 hrs 
Designed for: 
Survey 
Inspection 
Scientific 
Tourism 
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MANTARAY FLYING pes 


sports submersible for shallow water diving 
adventure. Its rated water depth is 120 ft 
and itcan carry one pilot and 2-3 observers, 
depending on the model selected. Designed 
and built by Submar Systems International, 
Inc., Port Moody, British Columbia, it is. 
meant for non-divers as a safe alternative | 
to SCUBA for subsea tour operations. Of- 
fered with a base price of $20,000 (USD), 

. four have been completed and are in use in 
Catalina, Cabo San Lucas and the U.S. 
Virgin Islands. Two more have been built 
in 1989 and the company expects to build as 
many as 18 more during 1990. 


NEW SUB 


H,O Submersibles, Warren, Michigan, is building a 3-man dry 
submersible rated for 100 ft. operations. The company 
describes the H,O-100 as “cutting edge technology with 
automated systems.” It is designed chiefly for recreational 
market, but can be used for commercial and research applica- 
tions. The hull is 8 ft long and 5 ftin diameter and is constructed 


with reinforced steel and polycarbonate. The polycarbonate 
window area is 40 sq. ft. which provides panoramic viewing in 
all directions with controllable external lighting. Options 
include a break-away gripper tool (manipulator). Gell-cell 
sealed batteries are external to hull. Surface and underwater 
communications are provided. H,O says anticipated price is 
less than $100,000. 
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THERE ARE DIVERS WHO ARE NOT 
AFRAID OF SHARKS BUT they are 


Probably in a Kittredge Industries Submarine... 
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Small submarines 
making bi 


‘Designers dive into 


By CHRIS PARKS ; 
Gniiéd Press International 


: ARREN, Mich. — Greg Hansen 
and carl Hardwicke look forward to 
a day when the average American 
family takes its submarine out fora 


Sunday cruise. - pa 
areca, 27, an clectrical ap ineet, 


peer, are convinced there is a buck to 
be made producing small submers- 
ibles for recreational and other uses. 

The pair has designed and built a 
four- n submarine that can op- 
erate at depths of 100 feet and sells 
for $96,000. ; 

Operating as H20 (Hardwicke and 
Hansen Oceanic) Submersibles, the 
two young entrepreneurs have been 
lugging their 6,700-pound “Seaker 
100” around to boat shows and simi- 
lar events this winter and, to hear 
Hansen tell it, attracting a consider- 
able amount of interest. ; 

Hansen has sold 28 of the little subs 
$o far, mainly for commercial pur- 


and may nearly double that 


eae the year is out. . 
! .“If we could sell 50 subs this year 
with very limited exposure, we could 
‘sell 500 next year,” he said, relaxing 
in his office, wearing a red sweater 
bearing the company logo. 


Nell Industries, Inc. 


F .O. Box 125 
$20.00 south Thomaston, Maine 04858 
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' Michigan Technological University, 


bi Hardwicke, 29, a structuralengi- SP0 


dows in both ends and on each side. 


g splash . 


‘ wessel’s market potential. 


"master. Safety 


arted waters 
unchar he and Hardwicke, 
eho met during their college days at 


idea for building a submarine 
rier ge years who while visiting 
Epcot Center in Florida. _ Fe 
“the original tliought, he said, wa 
merely to build the vessel for their 
nal ase. Hardwicke had once 
lanned to be a marine biologist and 
hoth enjoy diving 2nd other water 
rts. - - pie 
“we thought it would be a nice idea 
to have the ultimate glass-bottomed 
boat. It sounded like a lot of fun to 
us,” Hansen saiG. ny 
By the time the prototype wa‘ 
completed last October, however 
they were actively exploring the 


“It’s something that has not beer 
really touched,” Hansen said. “The 
average person has po means 0} 
getting down there (under water, 
and seeing what’s going on, other 
than via television. That was our 
desire — to get down there and see 
what's going on. We felt that cer- 
tainly other people would believe 
that would be a good thing to do.” 

The Seaker 100 is a stubby, red anc 
white vessel, 8 feet long and 7 feet 
high, with a reinforced steel ‘anc 
polycarbonate hull and large win- 


Electric motors power the vessel 
-at speeds of up to 5 mph. Halogen 
floodlamps light the area around the 
ship and H20 Submersibles offer an 
optionai grabber arm for retneving 
{ters ound under water. 
Operating =. prone, with the 
2 price, although Hansen 
said the sub is remiively simple to 
aste eatures do not - 
a dives of deeper than 100 fee 
: d much rather be in the sub than 
in a hot air balloon” if something 
went wrong, Hansen said. “You could 
"ee ies out and swim to the surface.” 
ar, buyers from as far away as 
Australia and Central America have 


expressed interest 
Hansen said. the Seaker 100, 


| They are “mainly individ 
are purchasing them to Keane who 


~-“Tt is a 


Interest also has ‘ 
by sal been exp 
agencies” COMPAties and police 


hulled vehicles are being 
; : ; revelation was part of t 
International Conference on Underw i -January at Sees 


, Submersibles, and 
Inderwater vehicle. In the spirit 
and videotape detailing close-up 
ank off Norway. Soviet sponsors 


also formalized Sesit ne Technology Society there. 


))) Japan’s Shinkai 6500 Reports ‘World Record’ Dive. Earlier this year, a Mitsubishi Heavy Indus- 
tries Ltd. team took Japan’s newest research submersible on a final test dive series in the Japan 
Trench. Reports called the first attempt “the deepest dive, 6,465 meters (21,212 feet), ever recorded 
by a deep sea research submersible, bettering the achievements of the U.S., Soviet Union, and 
France, which have been involved in this kind of work longer than Japan.” The following day, she 

j dove again to a depth of 6,527 meters (21,415 feet or 4.06 miles). Shinkai 6500 was scheduled to be 
delivered to the Japan Marine Science & Technology Center (JAMSTEC) in November. While sub- 
Ject to semantic interpretation, it should be recalled that nearly 30 years earlier, Navy Lt. Don Walsh 
shared cramped quarters with French scientist Jacques Piccard aboard the Trieste bathyscaphe. On 
January 20, 1960, the “research submersible” Trieste dove to 10,912 meters (35,802 feet or 6.78 miles) 


to the deepest known spot in the oceans—the bottom of the Challenger Deep in the Marianas Trench 
off Guam. isu (+2~-39) 


)) NOAA Clears Scuba Diver to Pursue Monitor Research. The National Oceanic & 


Atmospheric Administration’s National Ocean Service reversed a previous decision that denied 
scuba diver Gary Gentile access to the wreck of the Civil War ironclad U.S.S. Monitor for 
research purposes. Gentile had been denied access to the 128-year-old wreck because of safety 
concerns. The Monitor lies in approximately 220 feet of water 16 miles off Cape Hatteras, 
North Carolina, a diving depth deeper than normally permitted by internal NOAA standards. 
The new decision outlines the factors required by federal regulation that must be considered 
before a research permit can be issued. Among these were Gentile’s professional and financial 
responsibility, the value of his research, and the suitability of his research methods. The wreck 
has been protected as a national marine Sanctuary since 1975 and has been the focus of several 
expeditions using sophisticated submersibles and diving techniques over the past 12 years. 
Gentile—and any accompanying divers—will be required to hold the government blameless 
for any accident or injury resulting from their dives. /s1, 


Ujus Archoechyy Society ef Wore Section esas th Wes 
Ontario's shipwrecks are fast disappearing under a new and previously ignored menace. Zebra 
mussels, native to the Caspian Sea, have reached Lake Erie in the ballast water of ships using the 
Seaway. in the past year, these mussels have reached plague status and are coating the wrecks, and 
everything else they can attach to. This not only spoils the recreational potential of the wrecks: it 
also makes SOS's plaques somewhat less than ineffective. Now all they need are tides, big waves and 
a few teredo worms and their wrecks will look like those in Nova Scotia. [Source: SQ5 News/etter] 


, the Aams/ton-Scourge Project has applied to the government of Ontario for $2.5 
aia eee of their eee the two famous War of 1812 schooners. Dr.Robert Ballard 
of Weods Hole Oceanographic Institution (and of /7anicand Bismark fame) has offered the Project 
all necessary photogrammetry work required in this phase. [So once again funding follows media 
attention and tourism potential, not archaeological importance.] [ Source: CNRS's Argonauta | 
In Boston, a commercial salvor plans to retrieve the famed tea chests discarded during the Beston 

Tea Party. To his credit, he aims to restore them and place them in a museum, though however 
~ noble this aim, its fulfillment would still constitute a destruction of the archaeological record that 
is little better then vandalism. Fortunately, informed observers question whether the chests are 
still in Boston Harbour. If anything remains of them at all, it is probably buried under landfill far 


line. [Source: 4agrarn] 
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Exp 
sub is not leak 
| roRONTO — Underwater explor- 


j d the 
er Joseph MacInnis, who release | 
first videotape of the Soviet nuclear 


submarine that exploded and sank in a 


the Norwegian Sea last summer, said 
yesterday the vessel is not leaking 
radiatlon.szseas ser SS 4 
* The sub, the world’s largest nucle- ° 
ar-powered underwater vessel, WaS 


” éarrying two <nuclear-tipped tor- saat “edst. six other st ales 
 fedoes 'and two nuclear reactors ....floor of the Atlantic, Ocean —.t¥0; 


when it sank after an explosion and’, america’ 
ieee Pern a 


fire, killing 42 of the 69 crew mem- 
_, bers. ie! etd gs TE nid etme rapa NA 

~? “There 
_ * gubmarine at this time but there may 


‘no radiation from the 


Jorer says sun 


..its first look at the | 
marine, considered th 
‘most sophisticated $ 


+. At least 50 nuclear, weapons and | 
* tine nuclear reactors are lost, 
“ocean ‘floor, according to 4 report | 
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- He a ‘problem in the future,” Ma:"“ published last June by the environ-° 


cInnis said.’ “* ~, 


..., mental group Greenpeace and the : 


"The videotape, which shows the "US. Institute for Policy Studies, 24 


submari 
BL Lea tes bn aes Vote bas Olt 


‘Revolutionary’ MHD Propulsion 

Under Test for Marine Vessels 

Tests are underway at the Depart- 
ment of Energy’s Argonne National 
Laboratory for a revolutionary pro- 
pulsion system for marine vessels. 
Called magnetohydrodynamic(M HD) 
propulsion, which has existed in the- 
ory for decades, the system uses a 
superconducting magnet to exert a 
powerful magnetic force on seawater 
passing through a duct inthe magnet. 
The seawater is expelled as a water jet 
that propels the vessel. 

Argonne’s system eliminates all 
moving parts of the drive system, and 
for this reason MHD-powered craft 
are expected to be quieter and more 
reliable than present designs. Com- 
mercial applications could lead to 
such new designs as large cargo sub- 
marines for shipping with less drag 
than surface vessels and the ability to 
descend to avoid storms. Marine- 
biological research vessels would bene- 
fit from the quieter design, which 
would be less disruptive to undersea 
life. 

The Defense Advance Research 
Projects Agency is funding the $4 
million project for potential U.S. 
Navy applications. MHD craft are 
expected to be more difficult for 
sonar to detect and could provide 
design flexibilities not currently avail- 
able. 

The magnet used for the tests was 
previously built forthe national MHD 
program at acost of $12 million. 


oe ee pam 


e at’a depth of 5,100 feet - liberal research group. 2 Sm eG 


2 met gary) eect | 


igre: 


U.S., Soviets Initial 


‘New Ocean Studies Agreement 


Promising a broad range of oceano- 
graphic research cooperation, a new 
agreement between the United States 
and the Soviet Union has been initi- 
ated by officials of both countries. The 
pact will go into effect when officially 
signed by both governments. 

An outgrowth of the 1973 U.S.- 

U.S.S.R. World Ocean Agreement, 
the new agreement provides for far- 
reaching scientific exchange in ocean 
research fields. One big difference from 
the predecessor pact, noted Dr. Ned A. 
Ostenso—NOAA acting chief scientist 
and U.S. executive secretary for the 
agreement—is that this one makes 
explicit provisions for allocation of so- 
called intellectual property rights (pat- 
ents, copyrights, trademarks) that might 
be developed in the course of research 
cooperation. 
Ostenso added that the first four 
joint projects under the new agreement 
are likely to be on southern ocean 
dynamics, mid-Atlantic ridge crest pro- 
cesses, geochemistry of north Pacific 
sediments, and arctic erosional pro- 
cesses with special attention to gas 
hydrates. 


=e 


SUBS/ROVs COMPETE 
TUNNEL INSPECTION 


Dive Services Ltd, Mississauga, 
nae «th itsU-S. subsidiary, United 
Redmond, Washington, 


Marine Divers, : 
completed a detailed inspecuion of two 


water intake tunnels for the New York 
uthority at 3 
ae The concrete tunnels, Sa os 
approximately six miles long, 66 ft te 
and 46 ft wide, run beneath the city 0 
Niagara Falls, New York. 
two manned subs, Deep Rover and 
Aquarius, were used to make simul- 
taneous 4,300 ft penetrations into the 
discharge and intake ends of each tun- 
nel. Two Phantom ROVs were used to 
survey gate and pump structures. A 
third sub, Sea Otter, provided on-site 
backup. A 17-man crew, plus support 
from a local contractor, Alan Marine 
Services, was employed on this complex 
project. 
Each of the subs was equipped with 
three TV cameras and two photo cam- 
eras, scaling devices and fluorescent 
dye sources. All signals were recorded 
on-board, with simultancous transmis- 
sion to the surface via specially-built 
neutral umbilicals, which also served as 
safety lines. 
The subs made two dives each (one per 
tunnel) which lasted about six hours. 
The Deep Rover made a third dive of a 
similar duration. The dives 
were conducted on three 
consecutive weekends to 
suit plant shut-down re- 
quirements. The tunnels, 
completed in 1966, were 
found to be in overall excel- 
lent condition. 
Can-Dive believes this 
marks the first time that 
multiple subs and ROVs 
have been used simultane- 
ously on a single project of 
this scale in North America. 
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Composites 
Transform Subs 


OAK RIDGE, TN—Tech- 
niques for forming graphite 
composites into hulls with 
five times the strength per 
pound of steel will radically 
change the shape of subma- 
rines to come. An outgrowth 
of nearly 30 years of research 
at Oak Ridge National Labs, 
the technology has already 
gone into an unmanned Navy 
sub, and will be key to the 
success of Deep Ocean En- 
gineering’s Ocean Everest 
(see “Deep Flight,” page 70). 

Up to now, fabrication 
hurdles have prevented the 
composites from finding sub- 
marine applications. The 
problem arises out of the fact 
that trying to take advantage 
of graphite fiber’s theo- 
retically high compressive 
strength is essentially like 
pushing ona string. 

Oak Ridge uses a comput- 
er numerically controlled 
winding station to wrap a & 
preimpregnated strand of 


Wart 1980) 
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12,000 fibers around a man- 
drel. Precise control over the 
winding process, the viscosi- 
ty of the resin, and curing 
temperature prevents voids, 
kinks and other defects that 
would reduce the fibers’ load- 
" bearing capability. 

Unlike steel or titanium, 
composite sub hulls are posi- 
tively buoyant, eliminating 
the need for bulky syntactic- 
foam buoyancy devices that 
limited the mobility of earlier 
deep-diving craft. 


jay Vanced Unmanned Search Sys- 
v7 tem (top} reaches 20,000 ft. with © 
§ hull made at Oak Ridge [above]. 
Composite sample (left) welghs 
82 Ibs., steel would weigh 429. 


))) International Science Team to Revisit Atlantic Hot Springs. An expedition composed of 19 
U.S., Canadian, British, and French researchers are seeking new discoveries at an Atlantic seafloor 
hot springs site (TAG 26°N hydrothermal field) discovered by NOAA’s Dr. Peter Rona in 1985. 
Headed by Rona and Dr. Geoffrey Thompson of Woods Hole Oceanographic Institution, the team 
will make 20 dives this month in the Navy submersible A/vin. The site is a mound, comparable in 
size and shape to the Houston Astrodome, 12,000 feet below the surface and about 1,800 miles east 
of Miami. Rona told Sea Technology one area of particular interest is how gold deposits are formed 
(yielding about one ounce per ton), which Rona’s earlier expeditions found occurs in situ at the hot 
springs rather than afterward in uplifted formations on land as previously thought. Additional joint 
cruises with the French are scheduled through 1992 under the new French-American Ridge Atlantic 
(FARA) program co-headed by NOAA and France’s IFREMER. Alvin and her support ship 
Atlantis IT are expected to return February 1. jst 


Woods Hole Oceanographic’s deep-diving Alvin receives Sperry award 


ed deep-diving research submersible Alvin, 
SE aty te Woods Hole Oceanographic Institution 
for the American ocean research community, received the 
prestigious Elmer A. Sperry Award for transportauion 
November 17 in ceremonies in New York City. 
The award was presented during the annual meeting of 
the Society of Naval Architects and Marine Engineers. ; 
The Sperry Award recognizes “a distinguished engi- 
-neering contribution which, through application, proved 
in actual service, has advanced the art of transportation, 
whether by land, sea, or air.” ; : 
Alvin celebrated its 25th anniversary in 1989 and is 
the world’s most active deep-diving submersible, with 
more than 2200 dives to its credit. Delivered to Woods 


Hole Oceanographic Institution in 1964, Alvin carries a 
pilot and two scientists to a depth of 4000 meters (13,120 
feet) to observe, collect samples, conduct experiments 
and take photographs. 

In 1966 the sub gained fame for ils help in retrieving a 
hydrogen bomb lost in the Mediterranean Sea off Spain 
after an airplane collision. In the 1970s and 1980s Alvin 
made a series of major discoveries along the mid- ocean. 
ridge system, the 46,000-mile underwater mountain range 
encircling the earth. 

Previously unknown life forms, like foot-long clams 
and mussels and red-tipped tube worms up to 12 feet 
long, were found in 1977 at hydrothermal vents on the 
ocean floor near the Galapagos Islands in the Pacific. 


Chimney-like structures named black smokers, spewing 
super-heated (660 degrees F) mineral-laden water, were 


found in 1979 during dives on the East Pacific Rise off 


Mexico. 
In 1986 Alvin gained worldwide fame once again 


when it made a series of dives to the wreck of the sunken- 


luxury liner R.M.S. Titanic, located in 1985 by a WHOI 
team. 


___The Sperry Award was established in 1955 in honor of 
inventor Elmer A. Sperry. His many inventions, like the 
&yrToscopic compass, the first electric automobile, and air 
and sea navigational aids, contributed to the advancement 
of many modes of transportation. P 
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Closed Recyclin 
Underwater Dies 


Low-Cost Auto Racing 
Can Be Effectively U sed For 


By Harvey Fox 
Managing Director 
Cosworth Deep Sea Systems Ltd. 


hen engine enthusiasts hear 

the name Cosworth, they think 
of the English high-performance en- 
gine that has dominated Indianapolis 
CART and Formula One auto racing 
since the 1970s. Soon, however, Cos- 
worth may be equally well known in 
marine circles for its recent invention 
of a closed-cycle underwater diesel 
engine system that could transform 
submarine warfare tactics and capa- 
bilities and dramatically expand ci- 
villian underwater oil drilling and 
other deep water research and explo- 
ration techniques. 

Nuclear submarines today are ham- 
pered by a critical weak link: the 
necessity to surface if their primary 
nuclear power source fails, because 
back-up diesel generators cannot func- 
tion for underwater propulsion and 


require surface air for recharging of : 


their batteries. This problem was 
shown last year when two crippled 
Soviet nuclear submarines were forced 
to surface, causing interesting photo 
opportunities for allied forces and 
embarrassment to Soviet naval au- 
thorities. 

United States nuclear submarines 
face the same potential problem. One 
can easily picture a hypothetical sit- 
uation where, during a time of active 
hostility, an on-station U.S. subma- 
rine develops problems in its nuclear 
reactor cooling system, and faces the 
dilemma ofeither trying to race under- 
water to safe water with a serious risk 
of destruction from a reactor melt- 
down, or surfacing to run on its die- 
sels with an equally serious risk of 
destruction from enemy antisubma- 
rine forces. 


In the civilian sectors, offshore oil 
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Expertise Tra 
Underwater 


exploration efforts and other ie 
water research activities are hampere 

by the inadequacies of today’s aa 
ies, and the high costs of umbilica 


, cables in providing deep water power 


for pile-driving, or operation of other 
underwater tools and equipment. 

These problems in both military 
and civilian sectors have now been 
answered with the ARGO closed 
cycle system for underwater diesel 
engines designed and manufactured 
by Cosworth Deep SeaSystems Ltd., 
a subsidiary of Cosworth Engineering. 

Cosworth’s major technological 
breakthrough now enables diesel 
engines to provide significant under- 
water power generation and propul- 
sion by utilizing a pressure-balanced 
water-management system that can 
discharge engine exhaust gases over- 
board at any depth without draining 
‘vital energy from the diesel engine. 

Up until the Cosworth develop- 
ments, diesel engines had been inef- 
fective while submerged because the 
energy required to discharge exhaust 
gases at pressurized depths has come 
from the engine itself, eliminating its 
ability to simultaneously provide pro- 
pulsion or power for other equip- 
ment uses. In addition, battery re- 
charging for underwater diesel engines 
has required surface air. 


Sporting a “Spare Tire” 

However, Cosworth has eliminated 
these problems with its closed cycle 
system. The ARGO uses an energy- 
efficient principle of recycling exhaust 
gas to the engine intake, adding oxy- 
gen, and then dissolving and dis- 
charging the exhaust products ina 
sea water absorber system that takes 
in clean sea water and then pumps 
exhaust-filled séa water back into the 
sea. 

The system of pumps used in this 
closed recycling process only uses 10 


el Meee 
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nsfers into @ 
Propulsion 


a System that 


ercent of the engine’s power, 
eae of the operating oo ie 
This allows full functioning fo) ‘ 
diesel, for the first time, for propu 
sion or other power generation er 
in deep water, along with the up ae 
ity to handle significant power loa 
changes that occur in the norma 


operation of diesel engines. 


Two major impacts of the new 
closed-cycle diesel system on military 
submarine planning and development 
include the“sparetire,” or secon 
power source for nuclear subma 
which becomes an absolute necessity 
asa back-up engine for any nuclear 
submarine deployed On-station. Th 
other is a diesel engine that can ef ts 


(Continued On page 31) 
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tively be used for underwater propul- 
sion that provides possibilities for 
use as a much lower-cost primary 
propulsion system for new subma- 
rinés not needed for the strategic mis- 
sions requiring nuclear propulsion. 

In either case, engine operation 
with the Cosworth closed cycle sys- 
tem meets naval noise level stand- 
ards, and additional noise suppres- 
sion improvements are being de- 
veloped to achieve further advances 
in this vital area. 

The ARGO closed cycle diesel en- 
gine system also lends itself for use in 
a number of significant civilian appli- 
cations. It can be used efficiently for 
manned and remotely operated under- 
water vehicles, including AUVs and 
ROVs, involved in underwater oper- 
ations, such as the following pro- 
cedures: 

© Installation, maintenance, repair, 
and removal of subsea equipment 
involved in underwater research and 
exploration 


© Installation, maintenance, and 


repairof underwater cables and pipe- 
lines ; 

© Oil well and oil rig maintenance 
and surveillance ; 

© Ocean bed surveying, mapping, 
and core sampling 

© Underwater surveillance. 

Another important civilian use of 
the Cosworth closed cycle diesel en- 
gine system is in the form of a com- 
pact “power pack” that provides 
underwater power generation for pile- 
driving and other operation of tools 


_ and equipment in deep water. Cur- 
tently, pneumatic equipment running 


on compressed air can only be oper- 
at shallow depths. The purchase 
and daily operating costs of 


electrical umbilical cables are astro- 


| nomical. Electric batteries have limited 
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The closed-cycle 
System uses sea- 
water to absorb and 
clean exhaust from 
the engine. 


SEA WATER 
CONTROL 
VALVES 
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underwater power, need surface re- 
charging, and constantly suffer from 


Water leakage and adverse pressure 
effects. 


Not for Diesels Only 

However, the inexpensive ARGO 
closed cycle diesel generator power 
pack is not subject to these limita- 


_tions and problems, and provides re- 
liable and efficient power needs down | 


toa level of 1,000 meters. Its compact 
size allows it to be used on autono- 
mous submarine platforms, or to be 
transported for mobile underwater 
equipment needs. 

An important extra advantage of 
the new Cosworth system is that it is 


not limited to diesel engines. While it — 


was designed as an integral part ofa 
diesel engine power system, its basic 
function is the efficient removal of 
carbon dioxide exhaust gases from 
an operating engine. This basic sys- 
tem can be adapted and literally 
bolted on as an adjunct to any engine 
system producing carbon dioxide, 
including any diesel engine, gasoline 
engines, gas turbines, methane fuel 
cell systems, and Stirling engines. 

Cosworth Deep Sea Systems Ltd. 
became involved in development ofa 
closed cycle system in 1982. A proto- 
type 25-kilowatt unit, using a Perkins 
diesel engine, has been operating 
since 1985, with water management 
components successfully tested at a 
pressure equivalent to 500 meters 
water depth. 

Under a development contract with 
Thyssen Nordseewerke, of Emden, 
West Germany, a 120-kilowatt diesel 
generator has also operated at a sim- 
ulated external sea pressure of 500 
meters. It uses a Mercedes Benz 
OM421A diesel engine, and has been 
built into a submarine hull section 
for its tests. 


After two years of operation using 
actual sea water, with contaminating 
brine and sand, the water Manage- 
ment unit was stripped down and 
Showed virtually no sign of wear. 

A second development contract 
was written with Rotterdamse Droog- 
dok Mij, (R.D.M.) of Rotterdam, 
The Netherlands, that has success- 
fully tested a 150-kilowatt unit, using 


“Wa Mercedes Renz 1MA22A disco! 


In summary, the Cosworth closed 
cycle diesel engine system provides 
an efficient, and relatively low-cost 
Propulsion and power generation cap- 
ability for military and civilian sub 
marine and underwater development 
uses by meeting the following criteria: 

© Availability as a primary or back- 
up propulsion system 

© Capability for extended under- 
water operation 

© Extensive power output from 10 
kilowatts into Megawatt range 

© Low auxiliary power require- 
ment, with resulting high energy effi- 
ciency 

e High power density with respect 
to weight and volume 
‘ @ Simple, reliable mechanical ope- 
rations with low wear, and easy main- . 
tenance 

e High responsiveness to power 
demands, including rapid response 
to power load changes. 

It is clear that underwater power 
systems will continue to be strategi- 
cally important to defense needs. 
Similarly, the need for flexible, effi- 
cient power will be increasingly im- 
portant as civilian underwater explo- 
ration and development expand in 
the next decade je 
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Submarine found 
ANTANANARIVO, Madagascar 
(Reuter) — Divers have found one 
of two Japanese suicide submarines 
that went missing off the Indian 
Ocean island of Madagascar during. 
the Second World War, state-run 
Radio Madagascar said. : 
A team of experts and divers 


. from Japan and Madagascar found - 


the 25-metre submarine in the Bay 
of Antsiranana (formerly called 
Diego Suarez) at the northern tip of 
Madagascar last weekend, the radio 
reported.» 

The submarines were deployed 
in the area in May, 1942, to attack 
French and British warships. Their 
two- or three-man crews were 
‘supposed to use the vessels as 
piloted torpedoes to ram enemy 
warships on suicide missions, 
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; US $75,000 
Length: © 70. feet (21.34 m) 
- Diameter: 7.0 feet (2.13 m) 
Test Depth: 4500 feet (1372 m) 
ee 5:1 safety factor 


The Ada, now available for sale, is a deep diving re- 
search cylinder originally built for the Scripps In- 
stitute. The ring stiffened cylinder has been tested 
to 4500' and has a hull wall thickness of .875 inches 
(2.22 cm). 


The cylinder is in excellent condition and could 
conceivably form the basis of a tourist submarine 
hull or underwater habitat. The replacement cost 
for this unit is in excess of $800,000., yet it is 
available now for only US$75,000. For additional 
information contact: 
L.Bruce Jones 
Jones, Matsuo & Associates, Ltd. 
201 East Park Drive Anacortes, WA 98221 
(206) 293-3812 


Ada Offered for Sale 
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Tourist Submarine Hull Offered for Sale 


The third Fluid Ener 
Colin Ryder Limite 
monitored through 


a LGSO Pressure Hull is currently available for sale. Built by 

: nee the pressure hull and ballast tanks have been ABS 
abrication and include all quality control and NDT records. A 
Seas Section, not yet fitted to the hull is included in the price, allowing the pur- 
chaser the option of either 46 or 62 passenger configurations. 


onning Towers : 


Ballast tanks are included, acrylic 


Offered at £130,000 


’ (2x-works) 


For additional information contact: 


Doug Huntington L. Bruce Jones 
Underwater Technology Consultants Jones, Matsuo & Associates, Ltd. 
. 10 Hill Top , 201 East Park Drive 
Annisgarth, Windermere, Anacortes, Washington 
Cumbria, LA23 2HG England 98221 U.S.A. 
Tel: (09662) 6323 Tel: (206) 293-3812 
bax. 09602) 2399 Fax: (206) 293-3812 
a PRES Eee ’ 
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Join members of government, industry, DoD and academia 
for the 17th Annual Symposium and Exhibit to be held at the 


< ' NDERSEA RESEARCH CENTER 
itn Melata MAA UNIVERSITY OF HAWAII eueit 

ANNOUNCES OPPORTUNITIES FOR RESEARCH WITH | 
ae” SUBMARINE FACILITIES IN THE P 


The PISCES Y is a 3-person l-atmosphere submersible that is capable of reaching depths of up to 


2,000 m (6,300 ft.). The PISCES ¥ operates with one 


pilot and two observers in a 2.13 m (7-foot) 


djameter pressure hull. The submersible is equipped with two hydraulic manipulators and a sonar 


ranging device. Dive duration is 


Equipment carried by or used in conjunction with the 


- * hydraulic manipulators 

= sample storage baskets / 

- color and low-light black and white 
video cameras, monitors and recorders 

- flood lights and video camera lights 

- 35 mm still cameras and strobes 

- water samplers, sediment grab samplers 

= suction device for obtaining small or 
soft-bodied organisms 


6 to 8 hours with emergency life support for 72 hours. 


submersible includes: 


= dictaphone tape recorders 

= environmental monitoring package 

- directional antenna and pingers for 
site relocation 

- Mini-Ranger navigation system 

". short-baseline submersible tracking 

system 

= current and temperature meters 


or : i ientist. However, the nature and application of 
Additional equipment must be supplied by the scientist, rf 
this eatoy must be discussed with the operations team so that it can be adapted for use on the 


PISCES V. HURL may be able to fabricate additional 


and the request is made at least three months in advance of its use. 


SHIP 


requested items provided the cost is minimal 


In late 1990, HURL will obtain a fully dedicated submersible support ship for operation throughout 
the Pacific. This new ship is currently undergoing shipyard refit. It will be 220 feet in length, 
carry a crew of 19 and will have facilities for 19 scientist and technicians. The ship will have 
A-frame launch capability, wet and dry labs, rock preparation and photograhic processing 


facilities. 


LAUNCH, RECOVERY AND TRANSPORT VEHICLE 


The LRT was designed specifically to transport and deploy the PISCES Y in oceanic waters. It is a 
submersible platform controlled by SCUBA divers and towed to a dive site by a surface support 


vessel. The LRT deploys and recovers the submersible 


from a water depth of about 17 m (56 ft.). 


This operating procedure ensures a safe subsurface launch and recovery of the submersible in up to 


3.66 m (12 ft.) seas. 


HURL REMOTELY OPERATED VEHICLES 


SNOOPY is a small remotely operated vehicle which was developed primarily for underwater 


observation. Real-time viewing is provided by a black 


and white video camera with quartz-iodine 


light source. To supplement black and white video information, a 35 mm still camera can be 
provided for color photographic documentation. The vehicle is currently designed for operations to 


a depth of 366 m (1,200 ft.). 


The acquisition of a 1,000 m (3,280 ry deep-diving ROV is planned for late 1991. 


ve JULY 30, 31 & AUG 


ANNOUNCING AUVS-90 


DAYTON, OHIO 


UST 1, 1990 11] 


Theme: “Unmanned Vehicles — Affordable Defense” 


Dayton Convention Center, Dayton, Ohio. 
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Marine experts announce choices 


for 7 underwater 


ASSOCIATED PRESS 


WASHINGTON — A list of the “seven underwater 
wonders of the world’ was announced by a panel of 
marine experts Friday with the aim of focusing public 
attention on protecting the world’s underwater envi- 
ronment. 

“If a concerted effort is not undertaken soon to 

.protect and preserve our underwater wonders, they — 

ike the classic Seven Wonders of the World — could 
be lost forever through carelessness, negligence or 
-Geliberate mistreatment,” said Rick Sammon, presi- 
cea of the sponsoring organization, CEDAM Interna- 


The seven underwater wonders, selected Friday by 
the 14-member panel of marine scientists, conserva- 
enone and paineshata are: 
iu, an island group in Micronesia; the northem 
Red Sea; the Great Bammer Reel of Australia; the waters 
“of the Galapagos Islands off the coast of Ecuador; Lake 
-Baikal in Siberia; the Belize Barrier Reef; and the deep 
ocean vents in the middle of the AUantic and Pacific 


wonders of world 


Oceans. 

CEDAM Intemational is a non-profit group of 1,000 
Mostly marine scientists and conservationists. The 
. group is based at Croton-on-Hudson, N.Y. 

Sammon said selection of the seven underwater 
wonders signals the start of a CEDAM-sponsored edu. 
cational campaign to “generate an increased global 
awareness of the world’s beautiful but very fragile 
marine environment.” 

_ The campaign will include collecting data and pub- 
lishing information packets about the seven sites, a 
documentary series on the seven wonders, a touring 
exhibit of underwater photographs, school curricula 
On manne conservation and an art-quality photo book. 

One of the panelists of marine experts that desig- 
Nated the seven underwater wonders was Scolt Car- 
penter, a former astronaut and deep-sea diving aqua- 
naut for the Navy’s SEALAB project. 

Carpenter blamed the world's runaway population 
for the declining health of the oceans and marine life, 
We've got to stop population growth and we've got 
to eliminate our ignorance,” he said. y 


n Se 
amie Vessel Western strategy, 
sil oe to Submersible Suppor 
ea ects Rodney E. Lay & 
Florida) re- 
ing contract 
sity of Hawails UR 
P am to convert the seismic eS 
M/V. Western Strait tO a peal 
submersible support age oe 
The REL&A SPO aa ent auikg 
ject will entail adding 
Vessels midbody for a new overa 


222 feet. : 
he conversion items include Zz 
dition of several laboratories, an cle ‘ 
tronics shop, conference room, a 
lounges. Also slated is addition © Ee 
30,000-pound-capacity A-frame at the 
stern, with a railway leading to the 
covered sub hangar, submersible work- 


shop, stores, and dive shop. 


Kevin Peterson of Perry 
Sizes Up Smuggler Sub 
Tie. Cn Laie ES 


Perry Group’s Kevin Peterson 
was contacted for expert advice when a 
21-foot long unmanned black submarine 
was found by surfers off Florida. Police, 
surfers and lifeguards originally sus- 
pected the submarine might bea German 
U-boat sunk off Boca Raton during World 
War II. Upon examination, authorities 
decided that the home-made sub was 
probably an example of drug-smuggling 
technology. Said Peterson, “It’s ingen- 
ious work that appears to have been done 
in a garage by very industrious people 
who knew what they were doing. Be- 
cause they painted it black, it obviously 
was not meant to be seen.” 

Most research and military sub- 
marines are painted yellow, orange or 
red to stand out. This black towed sub 
had no engine, could be opened only from 
the outside, had no portholes and appar- 
ently was not designed to carry people. 
Peterson deduced that it was capable of 
carrying 1,000 to 2,000 pounds of cargo at 
a maximum depth of 150 feet. Wires 
leading to two air tanks on each side 
probably enabled it to be raised and 
submerged by radio control. Theoreti- 
cally, if law enforcement agencies ap- 
proached a smuggler’s boat, the subma- 
rine accompanying it could be lowered 
and later retrieved. 

“We can’t find any other use for 
the thing in any commercial, scientific or 
military application. The only thing it 
could be used foris to carry contraband in 
an airtight chamber underwater, “ said 
Kevin Peterson. 


Local salvager David Kellerm 
. 2 4 
who retrieved the sub, plans to keep iti 


no one claims it. “We’]] Probably d 

ts eco- 
rate itand floatitin Boca’s Gar ees. 
Parade, “ he said. 4 


Asso 
cently won @ 
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Draper Nears Completion 
of Most Advanced UUV 


Charles Stark Draper Laboratory, Inc., was awarded a 


23.6 in order to provide a higher strength-to-weight ratio and 

Seon ae ae TS en AWE ae veled reduce corrosion. The fairings ba fadsiies will be 
O desien an ild i es 

EWoUntiinged Underwater Vehicles (UUVerunders ce molded of fiberglass-covered foam. The energy source 


will be a silver zinc battery which will account for 1/3 of 
the vehicle’s weight (about 5,000 Ibs). Major subsystems 


i 
ne 


Prototype program. These vehicles, which are the most 


advanced of their type ever developed, are due to be include navigation, control, fault-tolerant 
completed soon in this fast paced program. The first is processor, acoustic data link, 

due for delivery March 1990 with the second coming up in communications radio, data 

May 1990. DRAPER will be responsible for providing sea recording, main propulsion, 4 
trial support to Martin Marietta during preliminary per- variable ballast, battery, 
formance testing and demonstration of modular mission power distribution, fin 
payload. actuators and 
This program is part of DARPA’s rapid prototyping drives, and 
Program which grew out of the President’s Blue Ribbon 
Commission of Defense Management (Packard Com- 
mission). That commission recommended that early 
prototypes of advanced systems be built to test the 
overall feasibility of high tech programs before they 


system development which has 
often resulted in nearly 
obsolete technology 

being introduced 
into the Fleet 


ZIRSY 
are committed to the standard government KE 
development cycle. This should reduce am EEF 
the overall cost and duration of th Y 7 


emergency 
recovery system. 

In addition to the vehicle 
development, Draper will also 
be providing software to simulate 
vehicle systems which will be supported 

by their Simulation Facility. They feel that 

the reliability of the vehicle is a critical aspect and 
thus have developed a fault-tolerant computer 
architecture which uses a triply redundant computer 
system. Each channel of the computer has twin Motorola 


by the 68020 CPUs and floating point co-processors. 
ime the cycle is 
in as yi nfs Te an (The ROV Committee would like to thank Mack O’Brien, who 
Hane aeeatf ENG) ie The ate directs Draper's underwater vehicle development work, for 
a lav 2 program writ suppling the artwork and assisting us in releasing this article. 
low ee eo ae from proto- The vehicle specifications were taken from Draper's newsletter 
allo 


type to full-scale engineering development. D-notes.) 


Even though the vehicle is “high tech,” represent- 


atives from Draper indicate that it isa low risk DARPA UUV MISSIONS 


development and should not necessitate any technical In the November issue of Sea Technology, Larry Booda’s 
__ Tisks eee editorial addresses some of the missions related to the 
. eee ing, it wi 1 ticle. He indicates that DARPA is planning 
in the concept drawing, it will be 36 feet long previous artic 2 
* ae Bee eee Its spacallaveiett will be 15,000 over $100 million for the UUV prototype program with 
dibs These characteristics will provide a low drag profile $40M going into vee Sake one as oa 
neces inimi i i . Its goal countermeasures package. Other missions will address 
necessary to minimize vehicle propulsion power 


: isubmarine warfare and the possiblity ofa third vehicle 
is a speed of 10 knots with a +/- 3 foot depth control at antisu 
es eae 3 knots. For you speed buffs, it will being developed exists. According to Sea Technology, 
fies 0 to 10 knots in about 44 seconds over a “Proponents of unmanned UUVs are understandably 
of 593 ft. The vehicle will be made out of titanium happy, and we are happy with them.” 
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the deep 
lue pools of dense warm water at 
Boson of Oregon’s Crater Lake have baat 
discovered by a team of oceanographers from 


Oregon State University who have been studying the 


lake over the last three years. wert 
Using an ROV Phantom and Can Dive’s Deep 


Dr. Robert Collier and his colleague Dr. Jack 
Seratha recently completed three years of field ph 
primarily looking for hot springs in the depths of ‘ 
lake. The team, also joined by Dr. Sylvia Earle an 
Crater Lake State Park’s biologist Dr. Mark Buktenica, 
spent six to eight hours a day flying through the lake’s 
deep basins in search of hydrothermal activity, g¢0- 
logic features and deep-water plant and animal life. 

The work is not purely science for science S sake. At 
stake is the lake’s protection by the Department of the 
Interior from further drilling by California Energy, 
which has been searching in adjacent property since 
1986 for geothermal energy. If the lake is deemed to 
have “significant thermal features,” Secretary Manuel 
Lujan could block further geothermal development to 
protect the lake. National Park officials are concerned 
that California Energy's drilling will rob the lake of 
clarity. 

Crates Lake, the deepest and clearest lake in the 


Mazama nearly 7,000 years ago. Set in the Cascade 
Mountains in southwest Oregon, the lake is more than 
a mile high at 6,164 feet, and is 1,932 feet deep. 

The project also examined the biological community 
of the lake and the geology of the lake. ‘‘We collected 
all sorts of samples,’’ Collier says. ‘“‘The warmest 
water was 19 degrees Centigrade (about 66 F). The 
background water is 3.5 degrees Centigrade 38 F). 
Scientifically, we would call these hot springs.”’ 

The warm water appears as distinct pools. “Severa 
pools pond up on the bottom of the lake — the water is 
warmer, Saltier, denser than surrounding water. Visu- 
ally, it’s pretty exciting,’’ says Collier. 

Dr. Jack Dymond radioed back a description of the 
first pool he found August 10 in the south basin at 1,554 
feet below the surface. “It is bizarre, remarkable. I’ve 
never seen anything like it before,” he began. 

The kidney-shaped pool, about three to four feet wide 
and eight feet long, rose slightly off the lake’s bottom 
and was rimmed with yellow, possibly some form of 
bacteria. The pool was filled with an aqua blue fluid, 
denser and warmer than the surrounding lake water. 
He found the pool also cloudy and could not see its 
bottom, but he estimated its depth at about six feet. 

The largest pool, found about three miles away in the 
Deep Basin, measured about 25 feet in diameter. The 
pools were found around the bacteria communities. 

Also found were green algae and moss at unusually 
great depths, attesting to the lake’s great clarity. 
Worms and midge larvae were found living on the lake 
floor at 1,932 feet in depth. 


During the summer of 1988, the two researchers 
discovered the existence of 15 large bacteria mats 
growing in both the southern and northern Deep Basin 
-of the lake floor. Water temperatures of 66 F were 
found in lush bacteria mats on the lake floor in the 
South Basin at a depth of 1,400 feet. Bacteria mats 
with temperatures measuring 50 F were found in the 

Deep Basin at 1,820 feet below the surface. The 
surrounding lake water averages 38 F. 
Water samples collected in the Deep Basin indicate 
from the chemical analysis that a connection with a 
deep mantle source still exists on the lake floor. 
During the final weeks of field study last summer, the 
scientists discovered additional bacterial communities, 
higher temperatures than measured before (up to 64 
F), and in the blue pools, elevated levels of dissolved 


salts and high radon levels. 
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Scientists Study Oregon's 


United States, was created by the explosion of Mount’ 


~ Skeptical scientists 


Crater Lake 


_ ey 
swayed 


hear at least 
" of each transponder 


OSU is studying aver D ounces 7 de 
jo, the 
the lake for the Na- reply on the system ae perfectly 
tional Park piety point performed. almost oe 
(U.S. Department fe) Bo are ationg day of demon : 
the Interior) using the throug Wee boat was driven to 
submersible DEEP tion. The SU te ver 2600 feet 
Aaah ae ee eter a d rlocation, and into 
built by Deep eat from the transpOr 5 hod experience 
i i Inc. an where : 
operated by CanDive Services, Le. Fates: severe problems with lg: 
The logistics of the job are formidable. acoustic systems. The short pu =e 
Access to the lake surface is via a tor- based USBL te chnology and gevances 
tuous foot path that snakes down the filtering capabilities of the Trackpoin 


steep caldera wall. The sub is airlifted 
by helicopter, and scientists camp on 
the bleak and isolated cinder cone 
Wizard Island for weeks at a time to 
save the four-hour daily commute to 
and fromthe nearest accommodations. 

Crater Lake is an acoustic multi- 
path nightmare. OSU. had attempted 
to use a long baseline system during 
the 1988 season, but were unable to 
navigate in an area where multiple 
acoustic reflections are common due 
to the steep walls and rocky lake bot- 
tom, further complicated by several 
sharp thermoclines. 


In 1989, Drs. Jack Dymond and 
Bob Collier (OSU) contacted Land and 
Sea Surveys, Inc. of California for help 
with navigation. OSU were under- 


- standably skeptical about acoustics 


after their 1988 LBL experience. LSSI 
agreed to stage a “no cure-no pay” 
trial of the system before-OSU com- 
mitted to using the Trackpoint II. 


Robin Villa (LSS!) and Byron 
Selman (Product Manager, Trackpoint 
Il) took one of LSS!’s Trackpoint Il sys- 
tems to Crater Lake in July 1989. 
Expecting problems, they took an ex- 
tensive assortment of high and low 
frequency hydrophones, transponders 
Ppingers and several versions of sys- 
tem software along to be able to fully 
use the system's flexibility. 


The system was mobilized ona 
small open deck pontoon catamaran 
with outboard engines and powered by 
a small, portable gasoline-powered 
generator. A medium frequency trans- 
ponder was lowered to below 1400 feet 
in the area of interest. Although the 


made the job seem easy. At the end of 
the day, OSU and Park Servite Poe 
sonnel were extremely pleased i 
the results of the demonstration, an 
LSSI received the con- 
tract to supply their 
navigation services for 
August. 
In August, LSSI 
operator James Cooley 
mobilized the sys- . 
tem along with sur- 
face navigation and 
software integration 
(PHROGNAV) pack- 
ages and went to work 
with DEEP ROVER. 
The addition of the 
submarine’s noise to 
2 the environment com- 
plicated the acoustics 
somewhat, with the 
greatest problem 
being the underwater 
acoustic telephone 
used to communicate with the sub. 
This system saturated the band from 
47-24 kHz, in which James was also 
operating. The UQC was occasionally 
triggering the transponder, making 
‘tracking extremely difficult while voice 
communications were in Progress. 
Fortunately, the Trackpoint Il had the 
flexibility to work around the problem 
Another transponder was supplied at 
a frequency above the UQC band 
and James lowered the transmit power ° 
of the system to minimize false trigger- 
ing due to multipath. Although the 
were still times when the aco He 
waredl ustics 
to rn eet than perfect, he was able 
eliably and repeatedly navigate 


the DEEP ROVER 
of diving. a throughout a month | 


THE ABYSS 


Technical ***1/2 
Entertainment *% * 


Tees was released July, 1989 by 

th Century Fox. It stars Ed Harris, 
Mary Elizabeth Mastrantonio and Michael 
Biehn. 

_ The only reason I did not award this 
film four stars ( * * & %& ) for technical 
excellence was theamount of poetic license 
taken with deep diving phenomena tomake 
the movie understandable to the audience. 
Under saturation conditions at 1,700 feet 
and deeper the characters sounded and 
acted thesameas they would at the surface. 
While numerous Physiological problems 
associated with deep diving suchas bends, 
HPNS (high pressure nervous syndrome), 
and mental and emotional effects were 
briefly addressed, Many others (such as 
sanitary requirements, temperature limi- 
tations, and gas mixture problems) were 
not. 

Writer-Director James Cameron and 
Producer Gale Anne Hurd have outdone 
themselves with the best Presentation of 
underwater special effects ever. It is diffi- 
cult to review much of the story line with- 
out giving away details that contribute to 
the film’s enjoyment, sol will only say that 
the action involves a futuristic, completely 
submersible drilling rig named 
DEEPCORE, the oilfield workers aboard 
the rig, a U.S. Navy nuclear missile subma- 


rine disaster, ROVs, submersibles, a hurri- ~ 


cane and, of course, a U.S. Navy SEAL 
team. The other ingredients, and there are 
more, complete the scenario. , 
Just shooting the film was a major 
undertaking. Over 40% of the footage was 
shot underwater in an unfinished nuclear 
power plant near Gaffney, South Carolina. 
Two tanks were used for filming; the larg- 
est was 209 feet in diameter by 55 feet deep, 
holding 7 1/2 million gallons of water. 
Keeping this much water heated and crys- 
tal clear was a major challenge to be over- 
come. Black polystyrene chips were floated 
on the surface to cut the surface light and 
simulate the blackness at a depth of 2,000 
feet, but still allow the underwater movie 
‘crew access to the surface inan emergency. 
i An impressive list of commercial 
underwater service industry personnel 
onsulted and worked on the film over the 
ast two years. 
ce ) helmets were designed and 
uiltby Western Spaceand Marine of Santa 


participated in the unique 
llowed the cameramen to 


[Aen ed 


mucrophones. This is the first Hollywood 
film thatdid notd 
logue. An innovative mirror system di- 
rected light into the helmets to illuminate 
the actors’ faces. Even though I had an op- 
portunity to examine the helmets and be 
apprised of their secrets prior to viewing 
the film, the overall effect Was So realistic | 
completely forgot they had been built only 
for this movie. 

Unlike most motion Picture sets where 
a majority of the equipment are props, all of 
the diving and much of the other underwa- 
ter equipment in The Abyss had to be func- 
tional and capable of life support. It saysa 
great deal for the design of these helmets 
that often the actors spent several hours per 
day in them. Most of the actors and many 
of the crew underwentdive training forthe 
film. 

Western Space and Marine also de- 
signed and built the backpacks and sup- 
plied their force feedback manipulator for 
the submersibles. The WSM Project man- 
ager was Scott Millard, who was assisted 
by Project Engineers Bob Kirby, Robin 
Gaussand Brian Macy,and Systems Manu- 
facturing personnel Larry Smith, Troy Kirby 
and Greg Bryant. 

Can-Dive, headquartered in Vancou- 
ver, British Columbia, led by their ingen- 
ious president Phil Nuytten, was heavily 
involved in the project. Some of the Can- 
Dive people spent up to seven months on 
location acting as diving consultants and 
working with the ROVs and submersibles. 

Can-Dive supplied their submersible 
AQUARIUS which, like any good actor, 
was able to play the part of two submers- 
ibles (CAB 1 and CAB 3) in the film. Onigi- 
nally DEEP ROVER was booked to partici- 
pate, but was not available due to schedule 
commitments (such a life these movie stars 
have!). Instead, the boys from Can-Dive 
rigged up a hemispherical dome and a 
HYSUB ROV to make the third submers- 
ible (FLATBED). 

The Can-Dive credit list includes: 
Technical Consultant - Phil Nuytten; Proj- 
ect Manager - Jim English; Diving Supervi- 
sor - Doug Osborne; ROV Supervisor -Jac- 
ques Gaudreault; Submersible Pilots - Mark 
Bradley, Steve Fuzessery and Jim Mc- 
Naughton; Technicians - Bruce Fuoco, 
Shannon Rogers and John Frost. 

Other names included in the credits 
which are familiar to the commercial in- 
dustry include Dr. Peter Bennett, M.D., 
Atlantic Diving, Benthos (who supplied 
BIG GEEK and LITTLE GEEK) and of 
course, Al Giddings and his incomparable 
underwater film group, Ocean Images. 
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As befits a sci-fiction story, he Abyss 
takes us past the limits of the real world 
and offers a glimpse at what may be the 
future of ambient deep diving for human 
beings: liquid breathing. Itis obvious from 
the amount and quality of technical detail 
that considerable effort went into making 
The Abyss as believable as possible. ~ 


ROV's into : 
THE ABYSS 


Big Geek and Little Geek are among 
thestarsofthenew20th Century Foxfilm, 
“The Abyss”. They are not ordinary 
movie props dreamed-up by studio 
artists and technicians. They are, in fact, 
Benthos Remotely Operated Vehicles 
(ROV's), MiniROVER MKII and Super 
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In December of 1987, “The Abyss” 
was still on the drawing boards when 
Director Cameron and underwater 
cinematographer Al Giddings visited 
Benthos ona Sunday afternoon to 
discuss the possibility of using a pair of 
ROV'’sascharactersin the film. Cameron 
wanted the Benthos ROV's because they 
would fit the high-tech hardware “look” 
of the film, set Slightly in the future, 

The Geeks are pivotal elements in 
the story’s plot-lineasthe robotic vessels 
aboard Deepcore, an underwater oil- 
drilling platform Operating on the bottom 
ofthe Caribbean. They become partofan 
intense investigation into the 
disappearance of a missile-loaded 
American nuclear submarine into the 
Cayman Trough, a deep underwater 
trench near the drilling site. While a 
hurricane rages on the surface, the crew 
aboard Deepcore and a team of U.S. 
Navy Seals encounter unknown forces. 

While much of the story is based in 
fantasy, the technology presented and 
used by the filmmakers is impressive, 
especially to those who know the 
difficulties of working underwater. 

In addition to the ROV’s, Benthos 
also provided a number of props usedin 
the film, including two full-scale ROV 
mock-ups and a submersible-mounted 
35mm camera system. 


With an objective of stimulating 
scientific interest among American and 
Canadian school children, Dr. Robert 
Ballard and his team from the Woods 
Hole Oceanographic Institution (WHO!) 
mounted an intensive two week, high 
technology expedition this past May 
known as the Jason Project. As an 
epilogue to the project the crew also 
discovered the remains of the German 
World War II battleship Bismarck (see 
related story, this issue). 

The scale of the $7 million project 
was ambitious. School children were 
assembled at several science museums 
and other locations throughout the 
United States and Canada to view daily 
live television transmissions of 
geological formations, biological 
activity, and ancient Roman shipwrecks 
from the bottom of the Mediterranean 
Sea. The live pictures were transmitted 
from Jason, aremotely operated vehicle 
built by WHOI, through thousands of 
meters of fiber optic cable to the surface. 
The video was thensentby satellite to the 
Turner Broadcasting Center in Atlanta 
whereitwasdistributed againviasatellite 
to the participating museums. 

As Jason hovered over ancient 
Roman shipwrecks and recovered 
objects with its manipulator arm, 
questions from the children wererelayed 
directly to Dr. Ballard in his control room 
aboard the research ship Star Hercules. 
A total of 200,000 students were able to 
participate in the live broadcasts and 
plans are already underway to expand 
the project next year. 

The Jason vehicle and its 
underwater garage, Argo, are equipped 
with a number of components designed 
and built by Benthos. 

Argois a2000-poundtowed camera 
sled with a garage and spooling 
mechanism for Jason, a remotely 
operated vehicle thatcanbedeployedfor 
up-close investigations. Both are fitted 
with Benthos 35mm camera and strobe 
systems as well a5 acoustic transducers 
used by surface controllers for 
navigation. Benthos also provided 
specially modified housings for an array 
of video cameras. 

The navigation net used to guide the 
Argo/Jason system from the surface 
included 11 Benthos Model TR-6000 

Transponders on the bottom and a 
computer-integrated shipboard Model 
455 Acoustic Navigation.System with 
AcNav software. This provided precise 
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A. Dr. Robert Ballard directs the operation 
of the Argo/Jason submersible from the 


control room of the Star Hercules. 
Photo: Joseph H. Bailey / National Geographic Society. 


positioning information with 1-meter 
accuracy and also aided in the recovery 
of Argo/Jason when it was temporarily 
lost early in the expedition. 

Artifact elevators equipped with 
weight-dropping Benthos TR-6000 
Transponders were also developed by 
WHOI engineers for the recovery of 
biological samples and other objects 
found onthe bottom. The elevators were 
baskets lowered from the ship that could 
be loaded using Jason’s manipulator 


\ 


dbe commanded from 
allast and rise to the 
for the elevators was 
s Glass Flotation 
the surface was 
y Benthos 204- 


arm and once fille 
the ship to drop b 
surface. Buoyancy 
provided by Bentho 
Spheres. Recovery on 
aided by high-visibilit 
SRS Strobe Flashers. 

Ballard and the WHO! team plan to 
expand the Jason Project to include 
more students and transmission sites 
nextspring. Details of where the teamwill 
explore have not yet been released. For 
more information on the Jason Project, 
contact Shelley Lauzon, .WHOI 
Information Office, Woods Hole, MA 
02543. 
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Offshore Oil: A Banner Year? 


66 ouston,” we ; 
H , are told, “is onz i igh” i 
SHOFeLTechn ATA On an emotional high” in preparation for a“ bellwether” Off- 


py CC : . ‘ 7 
Romienee titan oat ~ onference in May. Some of that high is attributed toa brighter 
innovation”—without thee ent a ieee to a good old days of more “nuts and bolts 
} cus atmosphere. But most of the anticipatio ides i 
ambiance unmatched in iheomtane ate pation resides in an upbeat 


Not since that i Sie ty aut 22 
the Gulf of Picea gli downtown in oil prices of 1986 has the picture looked brighter for 


Paceatihe a Particular and the worldwide offshore oil industry in general. 

According to industr 
contractors are lookin 
being planned o 
this year. Analy 
boost those nu 
firm of Brobe 
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y observers, many people involved in the oil patch think so. Offshore 
ng for a banner year in 1990, Earlier this year, some 95 platforms were 
r designed and another 27 were actually under construction for installation 
Sts are predicting that stable oil prices and a strong demand for natural gas will 
mbers dramatically as the year progresses. On a related note, the Norwegian 
kk A.S. recently ordered the first U.S.-built drilling rig since 1986. Marathon 
will build the jackup at its Vicksburg, Mississippi, yard. 

Other encouraging signs include the fact that spending for all areas of the oil patch is onan 
upward swing. Industry-watcher Salomon Brothers in New York and Houston reports that 
the previous forecast for 1990 drilling expectations had to be increased. Worldwide 
exploration and production spending is expected to jump 10 percent or more over 1989's 
levels. While spending increases for U.S. projects this year will likely be less—up only 7.5 
percent-——overseas projections are higher at nearly 13 percent. 

Ironically, according to some industry sources, U.S. oil majors are spending more dollars to 
develop prospects in Southeast Asia, West Africa, and the North Sea. But foreign oil majors 
from such diverse areas as Japan, Australia, U.K., France, and even Ireland are starting to 
move branch offices to the U.S. in increasing numbers. 

Salomon’s researchers have been told by the majors that crude oil prices are expected to 
average approximately $18.40 per barrel this year—an increase of better than 20 percent over 
last year’s projections. Bec. 

Still another indicator is rig activity. Prospects are higher for increased activity this season 
in the North Sea—a traditionally busy province. Movement there, we were told in the U.K., 
has switched to development of new smaller, or “marginal” fields. More fields mean more 
exploration and development drilling rigs. Z 

Meanwhile, rig utilization in the U.S. Gulf of Mexico has climbed steadily to 68.5 percent as 
this was written. This translates to contracts for 148 drilling rigs out of a total of 216. Last 
year’s rate was only 50.7 percent with 110 Gulf-based rigs idle or moving to outside locations 
compared to a total of 223 rigs. On the Gulfservice industry side, day rates for offshore supply 
boats are $1,000 per day higher this season. — 

And the big news, reported elsewhere in this issue, is the installation and startup this year of 
Conoco’s Jolliet field. Featuring the first tension leg well platform (TLW P) in the Gulf and so 
far the deepest production system inthe world, J olliet is the first major construction job there 
in several years. An even more ambitious project in the works 1s Shell Oil’s Auger Dee 
which will generate contracts by the end of 1990 for a tension-leg platform (TLP) to dri re 
2,860-foot waters offshore Louisiana. Total cost to develop the field is estimated at $l. 
a une is running high in Houston and other oil patch centers around the globe. ee 
is anticipation with the heartening federal budget news we reported last month—whic : 
sly to lead to spending boosts in global change-related oceanic instrumentation an 
sms—and the outlook for our total ocean business community looks better than ever. és 
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DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 


AUGUST, 1990 


Volume XXV, No.2, Published by the Deep Submersible Pilots Ass'n 


The DSPA was fprmed in 1967 to provide for a free interchange of 
information relative to manned submersible design, techniques, 
operations, and materials in order to promote the safe and peaceful 
progress of man into the deep oceans. 


Requests for information or contributions of items for future edit- 
ions of this Newsletter may be addressed to: 


Robert K. R. Worthington or Donald E. Saner 
President & Editor, DSPA Sec'y/Treasurer, DSPA 
S005) Curie sureet 9182 Newmont Drive 
San Diego, CA 92122 San Diego, CA 92129 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or DSPA insignia items may be 
addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Avenue 

San Diego, CA 92117 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 


Welcome on board to recent DSPA additions: 
Wisiteve Carvotta (Member) of ATLANTIS tourist subs, Ocean Sports, 
Waikoloa Beach Resort, Kohala Coast, Haley 


Joe Hughes (Associate Member), ex-President of HydroProducts. 
Kirk McGeorge of PC 1201, tourist sub at Rota in the Marianas. 


Phil Nuytten is President of Can-Dive in Vancouver. Phil has 
piloted DEEP ROVER, SEA OTTER, AQUARIUS I, and SEA OTTER. 


Pat Scanlon, Lieut., WSN ise set 7O0-in—C of US\> SiGe. 
Glirsee - Kirk, Pes, and Pat are all Members, of course.) - 


Frank Busby, foremost "nusher" of manned submersibles, passed on to 

“a new game in another world in early August. At least from the time 

of his participation as a member of the six man crew of BEN FRANKLIN 
Gulf Stream drift cruise experiment in 1969, 


on the 30-day submerged 
Frank was an ardent proponent of manned submersibles and, later, of 
ROV's as well. His "Manned Submersibles", 1976 , ‘proObambyess i eleeGe 


mains the best compendium on the subject and provides an eminent 
baekground for familiarization with submersibles to wien, Gla eeg cals 
"Remotely Operated Vehicles", 1979, did a similar service in Thrace 
field. Subsequent updates of this material were produced by R. Frank 
Busby Associates. (The above two volumes happen to be the only ones 
on my shelves.) Frank was a personal friend. I am one of many who 
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UNDERSEA VEHICLES 
DIRECTORY 


1990-91 


4th Edition 


The UNDERSEA VEHICLES DIRECTORY 1990- 

91, our 4th Edition, Is now available. With the 

new typeface and format we are proud to say 
"this Is our best edition yet’. 


The directory has current and pertinent 


Information to keep you abreast of 
developments In the vehicles of the undersea 


community. 


WHAT THE DIRECTORY CONTAINS 


Detalled specifications and photographs of 
524 Manned and Remotely Operated Milltary, 


Industrial and Recreational Undersea Vehicles. 


Bibllography of over 200 Technical papers 
dealing with Undersea Vehicle designs, 
capability, Instrumentation and work activities 


from 1987 to 1990. 


Product gulde and directory to over 1,500: 
undersea vehicle manufacturers, operators 


and equipment suppilers. 


VEHICLES DESCRIBED 


The directory contains descriptions and 
photographs of the undersea vehicles 
developed for: 


Sclentific Research 
Submarine Rescue 
Personnel Transfer 
Observation 

Bottom Route Surveys 
Geological Surveys 
Biological Surveys 
Fish Stock Assessments 
Soll Mechanics Studles 
Water Quality Surveys 
Coral Harvesting 
Nodule Collection 
Search and Location 
Drilling Support 


Bulldozing 
Dredging 

Rubble Levelling 
Non-Destructive Testing 
Structure Cleaning 
Structure Inspection 
Structure Maintenance 
Wellhead Maintenance 
Hull Cleaning 

VLCC Hull Inspection 
Cable Burlal 

Cable Retrieval 
Pipeline Burial 

Pipeline Anchoring 
Pipeline Inspection 
Pipeline Repalr 

Mine Neutralization 
Vessel Destruction 
Underice Mapping 
Torpedo Recovery 
Swimmer Delivery 
Recreation 

Fish Tank Cleaning 
Nuclear Power Plant Inspection 


The cost of the 1990-1991 UNDE 
DIRECTORY is: ie eee 
U.S. and Canada $75.00 
Europe ' $80.00 
i Far East $80.00 
ost Includes surface posta 
ge. Airmall postage 
to Europe , 
ake pe Is $15.00 additional to the above 
Alrmall postage to the Far E 
ast Is $25. 
additional to the above price, ee 


Over thirty years of 
Underwater research, surveys and studies: 


Busby Associates, Inc. 
5858 North 1st Street 
Arlington, VA 22203 
USA 


Telephone: (703) 892-2888 
FAX: (703) 243-9329 


Tourist Oceanolo y Irternational '¢O will not be held at Grand Cay- 
man, aS indicated in the previous DSPA Newsletter. It will be held 
at MOnte Carlo 9-11 October, 1990. Of proud interest, five DSPA 
Members will be speakers at the meetings: Will Forman, Phil Nuytten 
Andy Rechnitzer, Bob Walker, and Don Walsh. 


October 9-11, 1990—Tourist Ocea- 
nology International 90, Monte Carlo. 
Information: Lesley Ann Sandbach, 
Conference Manager. Spearhead Ex- 
hibitions Ltd., Rowe House. 55-59 
Fife Rd., Kingston upon Thames, 
Surrey KT! ITA; U.K.; (81) 549 5831. 


Jerry Frost Proposed that we procure a camcorder and record the 
information given by our monthly lunch speakers. We decided that we 
really couldn't afford it. Not to be deterred, Jerry obtained one 
on his own and, starting with the July '90 meeting will have tapes 
available for rental (at cost) by members so desiring- at least for 
the lunches he is able to attend. Jerry makes the long haul to San 
Diego from Ventura faithfully whenever possible. 


Deam Given has provided Ye Editor with Conference Proceedings of 
Marine Instrumentation '90 and Intervention '90. These are available 
for loan to members for the price of postage. Copies may be purchased 
from Deam or the Marine Technology, respectively. 


A Deepest Ocean Presence is the topic of the June 1990 issue of the 
Marine Technology Society Journal, of great interest to members of 
DSPA. An article therefrom by our Don Walsh is copied in this News- 
letter. Topics deal with rationale, materials, and vehicles for 
exploration of the greatest ocean depths. 


MTS '90--Perusal of the Advance Program for this meeting to be held 
at Washington, D.C., September 26-28, 1990, indicates a complete 
dearth of papers on manned submersibles,except for a session on Human 


Powered Submersibles. 


DSPA Monthly Lunch Meetings were held in San Diego as follows: 
May 17, 1990--11 members and 6 guests present. Will Forman reported 


two recent submersible accidents: (1) At Saipan in the Marianas, a 
diver -lLost -a-foot «in the submensible's propedsken, and s(2)\citm, lalce 
Michigan where failure of an H20-100 sport sub cost Carl Hardwicke 
his life and hospitalized his partner Greg Hanson. A clipping from 
SUBNOTES about this sub is in the April '90 Newsletter.-Our speaker 
was DSPA plankholder Joe Thompson who provided a fascinating and 
amusing historic sketch of Jacques Cousteau and his research vessel 
CALYPSO and her crew. Joe participated in many of CALYPSO's opera- 
tions and has a myriad of excellent photos of people and equipment 
involved in these operations, including thethree submersibles which 
CAKYPSO carried. The miraculous long survival of ship and crew, 
despite stormy weather, a decaying hull, and almost total disregard 
of normal safety precautions is most remarkable. 
June 21, 1990--6 members and 7 guests present. 
farello gave an impromptu rundown on the current status pf the 
NEKTON submersibles.-Our speaker, LCdr. George Billy, O-in-C DSV 
TURTLE, described recent operations of TURTLE in San Diego and Hawaii 


On demand, Tim Caf- 


ete 


. These included 
waters and showed video tapes of dive Photoart - SCORPIO 
survey of an F-14 on the bottom, recovery ae 
lost previously, and examination of hee Ke the 
Southern California coast. Operating nit LE aovere 
in the Barking Sands area off Hawall, adeievey ine 
edoes and other valuable objects, as well a hated a busy, eight 
copter and hydrophone arrays on De oh enter t Mec hae base on North 

TURTLE is taking a Riis ail opportunity b 


months of operations, ; ; 
Island and her current pilots have their firs 
Bob Worthington 


attend DSPA meetings. 7 E reset 
July 19,1990--15 members and guests . rb 
welcomed the distinguished guests and read a letter Bro ee aia 
containing a report on the recent International SS pee ire A 
held at WHOI on the subject of Submersible Rescue. Deam G1V' a aa 
Member and Editor of "Subnotes", gave reports on the Symposiu aon 
Search and Salvage held at Hollywood, Florida, in May; 1990, ns 
Intervention/ROV '90 held at Vancouver, B.C., in June, 1990. Ie 
addition, he answered questions about his "ice-breaking 
Vladivostok in December, 1989 and informed us about the Undersea 
World Conference to be held at San Diego 15 April, 1991, a great 
opportunity for many of our members to attend a DSPA meeting.-It was 
announced that the speaker at our speaker at our 16 August meeting 
would be our Dr. Andy Rechnitzer, with details of his just completed 
diving adventures in Lake Baikal in Siberia. 
August 16, 1990--16members and 14 guests present. Bob Worthington 
hopefully, 


announced the sad news of Frank Busby's death and thie 
dress lists are about ready 


pleasant news that the Newsletter and ad 

for mailing. -In a rare double billing, two speakers followed with 
accounts of underwater events of significance. Pat Scanlon; Ass 
O-in-C, DSV SEACLIFF, piloted the July dive which located the wreck- 


agesok the U.S. Navy dirigubte MACON at 1500 feet off Pt. Sur, 100 
miles south of San Francisco. Sonar contact was established with 

the debris field immediately on reaching the bottom at the location 
indicated by a fisherman who many years ago snagged a piece of struc- 
tural aluminum which he donated to a local bar. An alert ex-submer- 
sible pilot Naval officer spotted it in the bar and hunted down the 
fisherman who, fortunately, was one of those rare individuals who 
maintain meticulous records and was able to provide a precise posi- 
tion of the find. SEACLIFF found the 765 ft. long MACON duraluminum 
framework completely collapsed on the bottom with its four Sparrow- 
hawk aircraft more or less intact except for the fabric covering 
which had disintegrated. SEACLIFF could not bottom sit to examine 
artifacts without hazard to herself and the debris. Scheduled Mon- 
terey Canyon dives precluded additional dives for further investig- 
ation at the time. Detailed ROV and sidescan sonar mapping of the 
debris field are planned before efforts to recover perhaps three of 
the Sparrowhawkswill be made.-Ralph White, National Geographic Soc- 
iety underwater photographer/archivist, provided extraordinary in- 
sights with slides and description of his participation in an under- 
water expedition to find hot vents on the bottom of beautiful 6,000! 
deep Lake baikal in Siberia, the largest fresh water body in the 
world (except for Antarctic and Arctic-Greenland ice caps). Hot 
water vents and live sponges were found by the expedition, using 
ROV's and the 6,000' depth submersible PISCES XI. Baikal is unique 
in its extremely steep depth gradient and the some 5 km. of sediment 
underlying the lake. Divers encountered 3~ C. water temperatures. 


a 


NEWS FROM MEMBERS 


Terry Kerby--Hawaii Undersea Research Laboratory (3/14/90) 

"I enclose an updated photo of PISCES Vafter reconfiguration of flo- 
tation blocks and fairings and a line drawing of the new HURL support 
ship. The Naval Architect is Rodney E. Lay of Jacksonville, FL. We 
have been doing diving operations since January and will continue 
Until the middle of April. On return to Oahu, we will drydock the 
LRT for general hull maintenance. We are presently scheduled for 
diving operations June, July, and August. I will try to send more 
SEES TI the PISCES V conversion when I return from our next dive 
series. 
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(7/10/90)-"I have recently returned from the International Submer- 
sible Symposium at Woods Hole Oceanographic Institute and thought 


bus 
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opportunity to descri rt facilities: symposium 
well as Dye nen Ars Pe izers of the 
to talk were member 
with WHOL. Mr. Kaoru Hama 
JAMSTEC who discussed operations an 
2,000 and 6500 and the DOLPHIN 3K ROV. 
george Tupper of WHOI who described the A 
niques for ALVIN rescue. Barrie Walden an 
the ALVIN operation, the 
port vessel evolution. 


‘ GrauOrs 
i n important even 
this was a p t time that mem 


f JAMSTEC, joint 
da was the firs 
d rescue pro t 
Next were Rober ae 
Recovery tec 
Trawl Wire Gpibed 
Huds y BOSt el eeee nmap: 
ALVIN rescue buoy operation, eukute poss- 
Andy Bowen of WHOI descr be aheniales or 
ibilities for ROV rescue systems. Next to speak was of the recent 
the US Navy's Submarine Development Group One, ite a ed her.-The 
entanglement of the DSV TURTLE and the efforts that Bd ah of the 
second day of the presentations began with Anatoly Sago Atheist 
U.S.S.R. Academy of Sciences. He is a pilot as well as oe Peewee 
and gave a very good overview of the development of manne 5 eat 
sibles in the Academy of Sciences up to development of the . 
Next came Jean-Francois Drogou and Paul Henry Nargelolet from 
IFREMER, discussing CYANO and NAUTILE operations. Then Tim Askew ‘I 
from the Harbor Branch Foundation talked about the SEALINK subs an 
their rescue capabilities and equipment, past and present. Dery | 
Duane from the National Undersea Research Program described NOAA'S 
part in supporting manned submersible operations for deep ocean 
research and exploration. Alex Malahoff,and I Discussed HURL Ops 
with MAKALII and PISCES V. I spoke first,operations with submersible 
Launch, Recovery, Transport Platform (LRT), and Alex talked about 
our future plans with the nem HURL support ship and ROV. Next was 
Tom Salmon of the Naval Sea Systems Command, describing NAVSEAS ROV 
operations , including a brief listing of some of the slectacular 
deep ocean salvage operations performed by flyaway ROV systems. Last 
speaker was Dr. Claude Harvey of SubDevGruTwo who discussed the pro- 
blems associated with escape and rescue from pressurized submer- 
sibles. Other mempers of the submersible community who were present 
and contributed to the discussions were Al Vine and Andre Galerne. 
Bill Venezia of thesNaval, Surface Warfare center Mwastipresene put 
unfortunately was unable to give his talk on "Submersible Rescue, 
what help can you realistically expect?" -We missed our colleagues 
from the Canadian Dept. of Oceans and Fisheries who were involved 
with PIS@ES-DWV-in salvage of a flight recorder frompeg downed, aireraft. 
and. themspiriteot<ealhl. ithessgroups 


-Barry Walden was an excellent host, 
to share knowledge and technical expertise was present throughout? 
Though the symposium was geared toward Submersible Rescue, it seemed 
to me that the main thing this initial meeting accomplished was to 
bring a sharper awareness of all the deep submersible programs toget- 
her and set the stage for another meeting to discuss joint assistance 
for submersible emergencies and to standardize certain emergency 
facilities and equipment so that any one deep submersible operation 
around the world could easily interface with another and offer effec- 
tive rescue assistance." Py. ce Bee 8 Ue ton Bs Pe 
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oval. i Nuytten--President: CAN=D i i 
Suits Tee (4725790) IVE ServicesLtd. , International Hard 
IC siya currently owner or i j 
Partner in the Submersibles Sra URCHIN 
SEA OTTER, Weak Ne AQUARIUS I, DEEP ROVER, ARCTIC WELDER, and MORAY. 


Mike Macdonald--I.5 fp. (5/24/90) 

On the submersible front, we are continuing with ODYSSEY { (36 pas- 
Saat. and hope to have it in the water next month. This one is for 
e Netherlands Antilles, The hull for the Bali sub Should be here 

for outfitting in Yas weeks.-The Canadian Navy's SDL-1 was recently 
dropped 6 ft. onto the deck.Al Trice and our QA manager, Trevor Kay- 
anagh, are in Halifax now Checking damage and looking into the cause, 
No reports Viet ey eDut sin any case no one was hurt.-Our President, Jim 
McFarlane, has just returned from a NATO committee meeting regarding 
Submarine rescue. [t appears there is more activity to follow on 
Chis fronte= ras (International Submarine Safaris), no relation to TSE 
appears to have found investors for two subs in Key West. These will 
be USA builds.-wWwe are (all getting ready for ene ROV '90 show here in 
Vancouver June 25-27. If there are any DSPA members in town, they 
can probably find me at the ISE booth. I would be interested in a 
luncheon, if it Can be arranged." (Eq Note:Sorry to be so kate,~ Mike! ) 


Larry Shumaker--Genera] Offshore, St, Croix (O2: 7007) 
"Everything is going well in SU (Croix = site Still have no roof on our 
living room and ki Cetiew put =t aes Promised for late this month.-The 
JOS rss THeepes tine witth sone wae my Ships (the ACOUSTIC PIONEER) 
headed for Alaska and the other (the ACOUSTIC EXPLORER) continuing to 
WOrkK Out Of Sto Croix: Getting and keeping good People with the 
current housing shortage is the hardest part of the jJob.-The island 
is recovering very slowly. Tourists are running about 204o0f normal. 
No cruise ships Stop in St. Croix even though pier repairs are com- 
Plete.-I'm hoping to be in Vancouver the end of the month. Hope to 


see some of you there." 


Kevin Parker--Horne Subsea Ltd. (6/6/90) 
"It must be about two years since I last Updated you on what has been 


happening. Just about two years ago, I was offered a position as 
---------~- Offshore Manager with a company which will remain name- 
As you know, I was Senior OPerations Controller at Subsea Off- 
Shore, and my reluctance to move into the office probably meant that 
I would be doing that for the rest of my natural. So the offer came 
av ue *rreht times and Lf tool at However, the contract that ere 
"X" was chasing never panned out, so I found nyself ‘in between WOWSe 
This first time experience didn't last for long when I picked up a 
contract with Cable and Wireless to operate Cirrus One and Two noe 
Doard “CABEH “PROTECTOR (ex-STAR ARCTURUS b= Thies toc ame through t : 
winter, and in April '89 I joined Horne Subsea Livid Weeaiss eal eee erat 
Jean Si very much involved with ROV's, although my company oe Naat 
irons in the fire. Just now I am back on hire to SUD Rese bae sEneee 
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while I was writing for "Subnotes".-Also, Sar aa vy Institute of 
ization, GLdronavc!!,. in conjunction with the Shirshov earaglt 
entitled "Interna al 
He indicated that 


Oceanology, hope to organize a conference, ¢ 1991 
n ° 
jeenieniligey at * £0652) tale case 


dress and phone ‘ 
try will allow him Woe piat manned 


1 information on ae 
viously for i 
as he pre Bea avnae his organ- 


Conference of Pilots", to be held a 7 
they wanted to "invite some designers of submersibd ere 
you want to contact him for more details on the conference, aL 

1st Line, 20, Flat 2, Leningrad 


address is: Mr. Michael I. Girs, 5 2 
U.S.S.R. He is currently the pilot of the research suomer 


199053, A 
sible TINRO-2, currently deployed on a project in the Indian Ocean." 
(5/25/90) "I have been offered and have accepted a contract with 
Submarine Safaris Ltd., St. Maarten, N.V., starting on aur. gis O-. 
Our firm will be operating the tourist submarine ODYSSEY, L,. now under 
construction 1.S.E., Port Coquitlam, B.C., Canada. Following a series 
of test dives, the sub will be shipped to the island iy SamuasMaarauiom: 
Netherlands Antilles, approximately i50 miles east of Puerto Rico. 
The firm plans to commence tourist dives by the end of July. We are 
very excited about starting the contract and anxious to get back to 
a tropical island again. Once we get started, I will send more details 
about the operation and the vehicle itself. Our Nova Scotia address 
will remain the permanent address for mail even while on contract." 
we are helping out on the final build of our 
A few basic specs on 


(6/30/90) "Currently, 
We are about 


36 passenger ODYSSEY I tourist (sub aueh came 
the vehicle are enclosed along with the news clippings. 


90% complete at this time, with trials scheduled for the first week 
August. The vehicle is 


of, August. and a; tanget, shipping idatemo man. 
being constructed.by, the 1.S.E.. crew, with our crew iassistame and 
observing. Currently, our crew consists of me and three others. So 
we are keeping very busy since our arrival on 19 June., working on 
the vehicle and getting various subsystems "up to snuff" for ABS. 

We got a chance to take in a bit of ROV '90 here in Vancouver and 
thoroughly enjoyed it. Thanks for the brochure on RUM 3." 

(7/29/90) "ODYSSEY I progress is steady, and we are getting closer 

to sea trials, probably 2-3 weeks away. I enclose a photograph of 
her and also a little write-up (Carmen rewrote it for me so it is a 
bit more legible. now!) on the ODYSSEY IT battery system. Adso ence 
losed is a photocopy of the U.S. Coast Guard requirements for a 
Passenger Carrying Submersible endorsement on a Master and Mate 
license, for information.-Kirk McGeorge has arrived from his SXOvEaL WALES) 
as Ops Manager for PC-1201 on Rota and is working on ODYSSEY I1 Sticy 
is undergoing her drop test now, and the hull should be back flere 
ISE in a couple of weeks. His replacement at Rota was Gib Blevins 
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ODYSSEY I 


SSEY SUBMARINE FACTS AND SPECIFICATIONS 


PASSENGER CAPACITY: 


CREW SIZE: 


VESSEL SIZE: 


INTERIOR SIZE: 


WEIGHT: 


OPERATING DEPTH: 


CLASSIFICATION: 
INSURANCE : 
SPEED: 


THRUSTERS: 


MANOEVERABILITY: 


POWER: 


LIGHTING: 


PITCH & TRIM: 


RATE OF ASCENT 
AND DESCENT: 


SS 36 - 36 Passengers 


Two; Pilot and Co-pilot/Tour 
Commentator. 


SS 36 - 54 ft. length, 12.5 ft. 


beam, 9 ft. draught 


8 £t. diameter hull provides 6 ft. 3 in. 
headroom. 


SS 36 - 145,000 lbs. (72.5 tons) 


150'FSW 

American Bureau of Shipping (ABS) 
Lloyds of London 

Max. 3 knots, submerged or on surface 


2 - 180 degree steerable main thrusters 
2 - Fixed vertical thrusters, 1 - Fixed 
bow thruster, all state-of-the-art. 


Capable of maintaining stationary 
position ina reasonable current, and 
can move sideways, vertically, and pivot 
on it s axis. C/W Pilot Remote Console. 


Dc double-bank, 240 VY. SEALED battery 
system, that carries a 5-year 
unconditional warranty, and is capable 
of operating 14 one hour trips daily. 
Standard navigational outfitting, plus 
floodlights for night-time diving. 


Four hard air tanks to accommodate 
variations in passenger loads. A 
moveable keel weight for instant fine 
adjustment of vessel pitch when 


submerged. 


Descent - nominal 0.5 ft/ 
with forward speed of 2 knots, bow down 
4 degrees. Rate can be increased by 
speed, pitch or use of vertical 
thruster. Ascent - similar, maximum 


Hee tatia/ (Sect 


sec., 30 ft/min 


VIEWPORTS: 


CABIN PRESSURE: 


AIR SUPPLY: 


COMMUNICATIONS: 


TRACKING AND 
NAVIGATION: 


DECK DESIGN: 


MAINTENANCE: 


SAFETY FEATURES: 


OPTIONS: 


SS 36 - 18 viewports, 9 per side 


tach window is 3.5 inch thick, optical- 
quality acrylic, with 22 in. interior 
diameters and 29.5 in. exteriors. 


Normal atmospheric pressure, which is 
maintained in air-conditioned comfort 
throughout the dive. 


High capacity 02 systems and CO2 
scrubbers maintain a constant, safe 
environment, and the air supply provide 
a 94 hour emergency reserve. 


Underwater telephone and VHF radio, 
diver communication. 


Collision avoidance sonar, visual 
tracking, digital compass and ~ 
navigational buoys. Surface tender boat 
travels with the submarine at all times 


Utilizes a slatted non-skid design. 
While on the surface, waves that pass 
over the deck will fall through, rather 
than along the deck and down an open 
hatch. 


The second generation state-of-the-art 
design minimizes maintenance and 
downtime and maximizes operating hours 
and efficiency. 


5 methods for emergency surfacing: a) 
High pressure air to hard tanks b) High 
pressure air to soft tanks c) 15,000 1b 
keel drop weight d) Normal positive 
buoyancy of vessel e) Any combination o 
above. All systems are duplicated and 
can be activated manually. 

* Override system will not allow soft 
tanks to be blow fantil hatches are 
fully secured and dogged. 


1) Automated fish feeders 

2) Digital depth/pressure/temperature 
displays for passengers 

3) Collison avoidance sonar with colour 
monitors for passengers 

4) High pressure water jet (whale spout 

5) Remote operated vehicle package. 
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LICENSE REQUIREMENTS FOR PASSENGER CARRYING SUBMERSIBLES 


APPLICATION REQUIREMENTS: ieee 


MATE: 1... Same as Limited Tonnage Mate. 


2. Letter of recommendation from the company. 


MASTER: 1. Sane an Limited Tonuage Master, 


2. Letter of recommendation from the company, 


B. SERVICE REQUIREMENTS: 


rs 


MATE: 1, Same ag limited Connage Mate with the addition of: 
-a) Satisfactory completion of an approved training program, 


b) Completion of 25 dives ag pilot or pilot trainee and 15 
hours on board the submersible, 


MASTER. ale Same as limited tonnage Master vith the addition of: 
a) Satisfactory completion of an approved training program. 


= b) Completion of 100 dives and 60 hours as pilot or pilot 
traf{nee of manned Passenger carrying submersibles, 252 
of which must be on the submersible concerned, or: 


2) 360 days service spent in submersible operations in the 
mineral and gas industry. 
b) Completion of an approved training program. 


c) 50 dives and 30 hours as ptlot or pilot trainee of Manned 
passenger carrying submersibles, 252% of that Service must 
have been on the submersible concerned. 


C. EXAMINATION: 

MATE: Limited Mate Near Coastal Examination with submersible addendum 
of 25 questions taken from the submersible's operations manual. 
(Not {ncluding the Chart Navigation Test) 

MASTER: Limited Master Near Coastal Examination with submersible addendum 

‘ of 25 questions taken from the submersible's Operations manual. 

(Not including the Chart Navigation Test) 

NOTE: "The" is underlined to show that the license issued will be restricted 


to a specific passenger carrying submersible, 
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t was thirty years ago last January when Jacques Pic- 

card and | dove the U.S. Navy’s bathyscaphe Trieste 
35,800 feet into the deepest place in the world ocean. 
This was the culmination of a year of extraordinarily hard 
work involved in testing the newly configured deep 
submersible. It was indeed a fine way to usher in what 
future ocean-oriented historians may term “The Decade 
of Undersea Exploration.” 


Close behind Trieste came the French Navy’s bathy- 
scaphe Archimede, which in 1962 dove to 31,316 feet in 
Japan’s Kurile Trench. In 1961 Trieste’s deep diving 
sphere was retired, without replacement. Thus Archi- 
mede was left as the only submersible that could dive to 
the deepest depth in the world ocean. In fact, it remained 
the only one until its retirement in the mid-1970s. Since 
that time this capability has not existed anywhere in the 
world. 


However, let us consider some of the exciting things 
that happened during the 1960s decade of undersea 
exploration: 


¢ The nuclear submarine Nautilus transited under the 
North Pole. 

° U.S.S. Triton, a giant two-reactor nuclear subma- 
rine, Circumnavigated the world, approximating the 
track of Magellan, totally submerged. 

° U.S.S. Skate and U.S.S. Swordfish became the first 
submarines to surface at the North Pole. 

* A nuclear powered deep submarine, NR-1, was 
developed by the U.S. Navy and put into service in 
the late 1960s. 

* Man-in-the-sea programs such as the U.S. Navy’s 
SEALAB series, Ed Link’s Man-in-the-sea and Cous- 
teau’s CONSHELF made their debuts. By the end of 
the decade a variety of seafloor habitats had been 
developed and put into service in six countries. 

* The world fleet of manned deep submersibles 
swelled from three in 1960 to nearly fifty by the end 
of the decade. Not all were successful. However, 
this fleet represented a variegated family of differing 
design approaches in size, function and choice of 
materials. Of particular interest was the rush of aero- 
space Companies into the ocean business. 

* In San Diego the U.S. Navy's Naval Electronics 
Laboratory, later Naval Undersea Center, began de- 
velopment on the first practical Remotely Operated 
Vehicles (ROVs). 
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* The tragic loss of the submarines Te Se Sage 
Eurydice and Minerve created the need th ia 
tive use of the first deep ocean search and loca 
The Thresher loss also resulted in the creation of the 
Navy’s high technology Deep Submergence Rescue 
icles (DSRVS). 
tahoe sector, the rapid expansion of offshore oil 
and gas exploration, development and production 
activities rapidly pushed back the frontiers in deep 
ocean engineering. This advancement entrained fast 
development in many related areas including com- 
mercial diving, manned submersibles and ROVs. 
These stories and many more were told to the world 
via Jacques Cousteau’s film odyssey through ocean- 


space. 


This is just asample. To makea complete catalog of the 
significant undersea technical and operational ad- 
vancements of the 1960s would take more time, space 
and rigor than | want to invest in this brief introduction. 
But | think | have made the point that a lot was done, and 
for this participant, it was a lot of fun. 


Clearly, in the 1960s the U.S. Navy undersea tech- 
nology effort was a world leader. Nevertheless, Canada, 
England, France, Japan and the Soviet Union had all 
developed submersibles (manned and unmanned) as 
well as other key undersea technologies during this dec- 
ade. In most countries these developmental programs 
were used as foundations on which to build forthe future. 
Unfortunately, this was generally not the case in the 
United States. 


The technolgically exuberant sixties contrast the loss of 
momentum of the seventies and eighties, which saw U.S. 
national interest in the oceans decline considerably. 
What happened? Where did all the energy, technological 
momentum and resources go? Major national problems 
such as the Vietnam War, and its aftermath, as well as the 
chronically poor condition of the U.S. economy were 
contributing factors. But there was something else, a lack 
of imaginative new programs and a national sense of 
exploration and adventure. To some extent the oceans 
had peaked out in the eyes of government and the public. 


Certainly this is not an ocean-specific phenomenon. In 
recent years we have seen this same reaction towards 
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many of the National Aeronautics and Space Admin- 
istration’s space programs events. The early manned 
spacecraft launches and landings captured vast audi- 
ences and hours of international television coverage 
This is not the case today, and with €xception of the tragic 
Challenger accident, there is a Perception that this is a 
fairly routine business. Our National interests in space 
and the oceans deserve better than this. 


What is the situation thirty years later? Today nearly a 
dozen countries have manned deep submersibles de- 
voted to marine science. In the United States there are 
three: Alvin and the two Johnson-Sea-Links. \n addition 
the Navy permits some scientific use of the 20,000 foot 
Sea Cliffand the nuclear powered NR-/. In fact, Sea Cliff 
was a Conversion from its as-built (1 968) depth rating of 
6,500 feet. It was put into service to replace the retired 
20,000 foot Trieste II, the world’s last operational bathy- 
scaphe. Though modified and remanufactured over the 


years, all but the Sea-Links were originall built i 
eee ginally built in the 


The real technological Progress is being made in other 
countries. France launched their 20,000 foot deep sub- 
mergence vehicle (DSV) in 1985. In Japan the world’s 
deepest diving (21,325 feet) submersible, Shinkai 6500, 
was put into service in 1989. However, the prize goes to 
the P.P. Shirshov Institute of Oceanology of the Soviet 
Academy of Sciences. Their most noteworthy accom- 
plishment was the acquisition from Finland of two 
20,000 foot submersibles, the MIR class. This organ- 
ization now operates six manned submersibles, the 
largest fleet of research DSVs under one management. In 
addition, they are presently constructing two 12,000 foot 
DSVs. Officials in both Japan and the USSR are openly 
discussing building 36,000 foot submersibles before this 
decade is over. It is noteworthy that Japan is presently 
working on the engineering design on a 30,000 foot ROV 
system. When this ROV comes into service in a few years 
Japan will have the deepest diving systems, manned and 
unmanned, in the world. 


The United States has no such plans yet. In the later half 
of the 1980s several studies were undertaken to identify 
future directions and requirements for deep submergence 
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assets. Most studies recommended additions to the ex- 
isting, elderly fleet. But no official programs have gone 


forward in any agency and no initiatives have come 
down from Capitol Hill. 


And still there is no capability anywhere in the world to 
go into the deepest places of the oceans. Experts point out 
that going to 20,000 feet permits exploration of 97 per- 
cent of the ocean floor. Why spend the funds necessary to 
build machines to operate nearly twice that depth in 
order to get only 3 percent more? Sylvia Earle probably 
put it into perspective when she pointed out that 3 
percent of the seafloor is equivalent to 1.4 percent of the 
earth’s total surface area. Sounds like a small number 
until you realize that this is an area of 27,572,000 square 
miles. It is worth seeing. 


Things may be changing. The “Deepest Ocean Pre- 
sence” initiative has a rather remarkable history and an 
even more promising future. This is an extra-govern- 
mental effort involving scientific (DSV users) and tech- 
nical (DSV suppliers) representatives from the United 
States and overseas to define and promote the systems 
needed to put man once again into the deepest parts of 
the world ocean. Over the past few years a formidable 
record supporting this thrust has been built up as a result 
of group meetings and symposia that have been piggy- 
backed onto other ocean conferences. Soon it will be 
time to present the will of the people to the U-S. 
Government. 


In my view this final frontier exploration of the planet 
Earth is surely as worthy as going to Mars, colonizing the 
Moon and having a permanent space station . . . all of 
which were contained in President Bush’s speech on our 
national goals for space. We have yet to receive a similar 
presidential message on ocean exploration for “space- 
ship earth.” 


| hope that Trieste’s and Archimede’s deep ex- 
plorations three decades ago will someday be seen as 
simply a part of a continuum of man’s inquiry into all 
corners of his planet. If these early explorations have only 
been adventures for the record books then we have all 
missed the point. 
“SkIWozvsA’’ Crowe (7? #0) 
THE ADVENTUROUS 
AQUANAUT 
' The Adventurous Aquanaut is one of 
the most exciting anthologies of man in 
the sea ever assembled. It contains more 
than 40 excerpts of books, stories and 
poems by writers such as Col. John D. 
Craig, Peter Benchley, David Doubilet, 
Hans Hass, Jacques-Yves Cousteau, Wil: 
liam Beebe, Jules Verne, Herman Mel- 
ville, Joe Macinnis, Frederic Dumas, Phil- 

S lipe Diole and more! The editor of The 
Adventurous Aquanaut, Hillary Hauser, 
has been writing about the undersea 
world for more than 20 years. She adds 
notes and essays to create a decidedly 
unique view of the undersea world. , 

The Adventurous Aquanaut has 524 — 
pages and is available for $29.95 plus 
$2.50 postage and handling from Best 
Publishing Company, P.O. Box 1978, 
San Pedra CA AN729 
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watchers; the 40,000- 

ton structures make 
handy resting spots for the animals 4 
during spring and fall migrations. The 
North Sea Bird Club has been going 
for [0 years, with financial support 
trom several major oil companies. 

Over the years, the club's 500 mem- 
bers — including roustadouts. ensl- 
neers, medics and radio operators — 
have built an extensive database of bird 
movements and have recorded sight- 
ings of 206 different species, including 
several rarities. Perhaps the most unu- 
sual sighting was made by the pilot of 


Study suggests 


(auk).” The bird came within one WASHINGTON Bet Sion: 
metre of the submarine, possibly ozone I nystery Hcahane byaticen 
attracted by its lights, he said. NEW YORK — Part of ies seudise ee rapes 


the Earth's protective ozone 
layer is being mysteriously 
destroyed outside the well- 
known Antarctic ozone hole. 


sensing wave motion to find 
their way, the National Science 
Foundation reported this week. 


TOURING THE BRINY DEEP The turtles may also rely 


Dennis Hurd believes he has an 
airtight way to make money. Follow- 
ing a decade of designing small sub- 
mannes for offshore oil ngs, he’s 
now making a big splash with tounsts 
with his own fleet. “When we'd take 
a client on board for a dive, they'd 
really get excited, ” says Hurd. “I felt 
there was a real market for this type 
of expenence.” 

In December, 1985, the 28-pas- 
senger Afluntis / began diving off the 
shores of the Cayman Islands. Fol- 
Jowing in her wake, the Adlantis IT 
began excursions in 1986 from Bar- 
bados. In 18 months the two subs 
introduced some 5U,00U passengers 
to the wonders of the deep. Cruising 


reefs, sea life, and even a shipwreck 
or two. A one-hour daytime excur- 
sion costs $45. a person, while a night 
dive is $55. A larger, 48-passenger 
vessel was launched in Apnil in the 
Virgin Islands, and a second is set to 
cruise the Hawaiian Islands in No- 
vember. 

Hurd founded Sub Aquatics De- 
velopment Corp., Vancouver, B.C., 
in 1983 with $250,000 raised from 
relatives and frends, and later raised 
over $8 million in three private offer- 
ings to expand the fleet. The com- 
pany expects profits of $1.5 million 
on revenues of $5.7 million in 1987, 
up from $1.4 million in 1986. 


indicating current 
understanding of ozone 
destruction may be 
incomplete, a study suggests. 
Scientists also found 
evidence that ozone is 
destroyed before the hole 
forms every year, said 
researcher M.H. Proffitt. 
Nobody knows why this 
ozone is disappearing, he said. 
So the new work means 
scientists must still work to 
get a complete understanding 
of the important problem of 
what destroys ozone in the 
atmosphere, he said this week. 


on the earth’s magnetic field to 
guide them as they roam the 
seas, the scientists found in 
NSF-sponsored research. 

Sea turtles accomplish 
epic navigational feats, trav- 
eling up to 1,000 miles or more 
between feeding and nesting 
sites; how they are able to do 
so had long mystified re- 
searchers. 

Studies led by Michael 
Salmon of Florida Atlantic Uni- 
versity in Boca Raton found 
that three types of sea turtle, 
the green, the leatherback and 
the loggerhead, rely on ocean 
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Sub Builder Recovers Sunken Seaplane 
From 300-Foot Depth In Lake Seneca 
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By Louise Sweeney v...7/1-3) 


crowd of 500 cheered as Webb Maynard and his 

homemade submarine brought a sunken seaplane 

back to air after 18 years in the depths of Seneca 
Lake. N.Y. 


For Maynard, the 300-foot deep retrieval was one 


hours a day before recharging. 

On the day Maynard raised the plane, the pilot. 
Schweizer Aircraft Corp. board chairman William 
Schweizer, was on hand along with 500 other specta- 
tors. The sub attached cables to the aircraft; the barge 
towed the plane to within 100 feet of shore. Then scuba 
divers Tom Brooks, John Maynard, Rocky Rakich and 
Larry Doud inflated innertubes which floated the craft 


more proof of the worthiness of the craft he built with 
his son John five years ago. The 14-foot sub he calls 


Lake Diver is a K-350 rated to £0 
350 feet, one of four in the world. 
It was designed by George Kit- 
tredge. a retired naval submarine 
commander of South Thomaston. 
Maine. who has made 40 subma. 
rines. The sub’s plans, Maynard 
Says. are certified by Lloyd's of 
London. 

Maynard, 55, who has been 
scuba diving 30 years, decided to 
build his own sub after seeing an 
article by Kittredge some years 
ago. A professional fireman who 
also runs Webb's Auto Sales and 
Sub Shop part-time. he had no 
particular training but he could 
read plans and his son could do 
the machine work. He called on 
the excellent welders in the 
Elmira area to do the Welding. 


“Anyone who could afford a 
machine shop could do it,” he 
Says. His hobby doesn't come 
cheap. The submarine sells for 
$180.000 retail, he says, though he 
Saved a lot of money by building it 
himself. 

“My son ended up with a 
machine shop and I ended up with 
a sub,” he says. 

After launching in May, 1985, he 
Stayed at about 100 feet for the 
first year, then added lights and 
directional sonar and went to 300 
feet. He's also lowered the ship. 
unmanned, to 500 feet, using the 
barge he built this last vear. “My 
sub is designed with a four-to-one 
safety factor,” Maynard says. “It 
should be able to withstand 1.300 
feet.” 

He tound the seaplane by acci- 
dent three years ago when he was 
testing his sonar. An object picked 
up 800 feet away turned out to be 
the plane. flipped over in the mud. 
The experimental Teal 2020T 
Amphibian had been downed by a 
big wave as it attempted to take 


Sub Recovery — Alter 18 years 
on the bottom of Seneca Lake a 
seaplane was brought to the sur- 
face by submarine builder Webb 
Maynard. The feat was accom- 
plished using Maynard's 14-foot 
sub. Lake Diver. When the 
sunken aircraft was located, divers 
attached lift bags to it to float it to 
the surface. The olane (above). 4 
Teal 20207 Amphibian. was well 
preserved except for a smashed 
cockpit The experimental aircratt 
crashed shortly after takeoff on 
Aug...29, 1972. The Lake Diver 
(right) was built using plans by 
minisub designer Capt. George 
Kittredge. of Maine. : 


from its resting place. They attached the cable to 
Steven Stickler’s 1977 Chevy wrecker, which slowly 
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ott. Fortunately, the cockpit 
canopy opened, and the pilot and passenger swam to 
safety. 

The story was a local legend, and Maynard says. “I 
knew I'd better bring that up or I'd never hear the end 
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_ Before he could raise it, though, he wanted to build 
‘his barge. The Tender Nellie transports the sub to a 
dive site. saving battery power, then lowers the sub 
with a hydraulic ramp. The sub can run five to six 


winched the airplane ashore, as the onlookers 
applauded. 

Though the propeller could still turn the motor over, 
the cockpit and controls were smashed: the plane is 
now of value chiefly to find out why it failed. 

For Maynard, it was a chance to show off his sub. 
When he’s not playing to a large audience, he uses it 
for salvage work and photography and enjoys diving 
deeper for longer times than he can with scuba gear. 
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. to report “+ 1e in Green Lake 
SUBMARINE FUEL ceLt yh Se 100 3-man subnet sae Greg 
Group, Inc. has. demon testing the new rin the H,O Submersibles ied 
Perry Group, wer ‘chigan. His partne dina decompressi 
trated that a fuel cell can po Michig rescued and placed in of 
: submarine. Installed in a PC- Henson, 27, W2° he was listed in fair condition. 


1 submarine, the 
A) reat) converts oxygen an 
(\ hydrogen to produce electricity. 
It is highly efficient and is ba 
( quiet while operating. The fue 
Y cell system has gas bottles which 
) supply hydrogen and oxygen. 
% Perry designed and built a sup- 
port and containment system to 
allow the cell to function prop 
erly underwater. This is about 
haif the size of the existing bat- 
tery pod on the sub. However, 
the fuel cell supplies three times 
the energy. 


Dear Balf Pathom Subscribers, 

My apologises for losing touch with you over the past 
two years. BXNCS CORMORANT with SDL~-1 embarked has had 8 very 
busy two years. I must first say that Lt(P) Moe Coulombe has 
moved on to the West coast, Zsquimalt, B.C. and I, Lt(N) Gary 
Reddy, relieved him in June 1988. 

Since you last heard from us, 2ur operations have taken 
ms to the Bigh Arctic of Canada, the Caribbean Sea and the Zast 
and West coast of Canada and the United States. Of particular 
interest were wreck surveys conducted on the: OCANA - a WWII 
merchant vessel, LORD STRATECONA - @ WWII Ore carrier torpodoed 
in Conception Bay, Newfoundland and BMS BREADALBANE - a resupply 
wessel for the Franklin expedition. While all SDL dives were 
wery interesting, the BREADALBANE ops proved most exciting and 
challenging. The vessel is located in Barrow Strait, Lancaster 
Gound, the High Arctic at position 74°41°N 091°SO'W. While at 
guthos off Seeciny island in 2853, she was caught by ice.which 
tore a 50’ hole in the starboard side,and sank in 340/350 FSW. 
Because the water is very cold the wood has become petrified 

which has kept the wreck in excellent condition. It is an under- 
water time capsule. 

In Movember 1988, the SDL went looking for Giant Squid off 
Bonavista Bay, Newfoundland. This expedition, endorsed by the 
Beebee Project, again proved very interesting and exciting. 
Unfortunately, no Giant Squid were located, however, our know- 
ledge and interest in these unique creatures remains undaunted. 

fhe SDL will undergo a rather extensive maintenance period 
in the next few weeks. This will curtail our operations, however, 
please feel free to send us your covers for the past two ycars. 


As it is with the military, I am moving on to another appointmcnt 


bowever, LCdr Dave Kirby will be happy to answer your requcsts. 
Dave will drop you a line when the SDL is back in operation. 


Again, apologises for my tardiness. Those covers sent to 
CORMORANT have been actioned. 


See you on the bottom 


Lt(Nn) 
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fuel cell chamber. At press 


MOREHONEWS.. 0 5 
Last issue page 12] we eed 
that Carl Hardwicke was - 
and his partner, Greg we 
was injured while testing the 
new H20 Seaker-100 es 
submersible ina Michigan la e. 
Further news accounts indicate 
the accident happened when a 
lycarbonate window ies 
rated from the reinforced stee 
structure. The new company 
had taken orders on 28 of these 
subs, priced at $96,000. Produc- 
tion was to have started this 


summer. 


NAVY SALVAGES 
F3F-2 FIGHTER BIPLANE 


While searching fora Navy H1 helicop- 
ter off the coast of San Diego, the 3-man 
crewinthe DSV Turtle discovered an 
F3F-2 Marine Corps fighter biplane that 
was ditched on August 29, 1940 by its 
pilot, Robert E. Galer. When first 
found a few months ago, the plane was 
sitting nose-down in 1,800 ft. of water 
and in near-perfect condition. But when 
the Navy went back to pick it up, it had 
been dragged about 750 ft. over the bot- 
tom, probably by a fishing net, which 
ripped off most of the plane’s right 
wings, the cockpit and part of the tail. 

It will be restored by the San Diego 
Aerospace Museum and then trans- 
ferred to the National Museum of Naval 
Aviation in Pensacola, Florida for per- 
manent display. The Grumman-built 
plane represents the last class of biplane 
fighters built in the United States. It was 
among the first to have retractable land- 
ing gear, an enclosed cockpit and a 
hays horizontal stabilizer on the 
tal. 

Lt, Galer was qualifying for landing on 
the Saratoga when he had to bale out of 
the F3F-2. He went on to become al 
Medal of Honor winner and Brigadier 
General in the Marines. Now retired. he 


flew to San Diego to see th 4 
ered. = pes | 
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5-Foot Tube Worms, Foot-Long Mussels, 
Salty River Found in Gulf 

Giant tube worms, some nearly 5 feet long and over an 

inch in diameter, and nearly foot-long mussels that appear 
to be new species have been found in the Gulf of Mexico, 
They are the first found at depths greater than 3,200 feet 
there. They are similar to and only slightly smaller than the 
world’s largest tube worms found around hydrothermal 
vents near the Galapagos Islands in the eastern Pacific 
Oceana. 

Preliminary analyses indicate that symbiotic bacteria in 
the gills of the Los Alaminos Canyon mussels break down 
hydrogen sulfide as an energy source, as do the hydrother- 
mal vent mussels in the Pacific. Other mussels found at seep 
sites in shallower areas of the Gulf derive their nourishment 
from methane. 

Funded by the National Oceanic & Atmospheric Admin- 
istration, scientists from Texas A&M University, Louisiana 
State University, and the University of California at Santa 
Barbara made the discoveries in April. Funding is through 
NOAA’s National Undersea Research Program to its 
National Undersea Research Center at the University of 
North Carolina at Wilmington. 

Scientists working 200 miles east of Galveston, Texas, 
using the submersible A/vin also found another phe- 
nomenon, an undersea river of super-salty water feeding a 
massive pool of brine 215 miles southwest of New Orleans. 

The studies are intended to help scientists understand 
better the potential impact of any future oil and gas devel- 
opment on the northern Gulfs ecosystem in waters deeper 
than 3,300 feet. the current depth limit of oil and gas drilling 
in the Gulf, 

The tubeworms and mussels are growing on fast-forming 
rock outcroppings near hydrocarbon seep sites at a depth of 
9.000 feet in the canyon area. 

The super-salty river flows into a 20.000-acre brine pool 
at depths of 6,400-7,000 feet in the Orca Basin on the 
Louisiana Slope. Dr. James Brooks of Texas A&M's Geo- 
chemical & Environmental Research Group said that the 
dives confirm that there are prolific oases of tubeworms and 
mussels at oil and gas seep sites in the deep waters of the 
Gulf of Mexico and that hydrocarbon and salt seeps pro- 
foundly impact the geology. 

Preliminary analyses indicate that symbiotic bacteria in 
the gills of the canyon mussels break down hydrogen sulfide 
as an Energy source, as do hydrothermal! vent mussels in the 
Pacific. Mussels in shallower areas of the Gulf derive their 
nourishment from methane. 

The tube worm communities are growing on or near 
carbonate rock outcroppings, forming relatively rapidly 
In geologic time—possibly tens to hundreds of years 
rather than tens of thousands of years. The outcroppings 
are being produced from the buildup of massive volumes 
of calcium and magnesium carbonates as a byproduct of 
Microbes in the sediment digesting the seeping hydro- 
carbons. These “false reefs,” which were found wherever 


there are seeps, appear to be “growing” so rapidly that they 
are enveloping the mussels and the bases of the tube worms 
anchored to them,L.B. . 
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SECOND INTERNATIONAL SUBMARINE. 


RACE will be held June 16-23, 1991 in Palm Beach County, 
Florida. A $5,000 prize will be awarded for the highest overall 
score in innovation, cost-effectiveness and performance. If 
you're interested in entering the race or becoming a vehicle 
sponsor or becoming a race sponsor, please contact Nancy 
Hussey, H.A. Perry Foundation, 6400 Goldsboro Road, Suite 
207, Bethesda, Maryland 20817. Tel: 229-2504; Fax: (301) 


229-8007. 


Human Powered Sub Races to Return in 1991 


by Kevin Hardy 


(NTS CURRENTS ~ May/June 1970) 
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After the general success of 
the first Human Powered Sub 
Races last summer in the stormy 
water off Florida (why do you 
think there are so many Spanish 
galleons down there?), the 
organizers of the races have 
learned a few things, as have the 
participants, and we will be 
treated to a second gathering of 
man and machine in the summer of 
Loi 

The new course will have a 
1/3 km perimeter, which the 
boats must navigate around twice. 
This shortens the race from last 
year's 1 km. The races will be 
held June 15-23, 1991, at Singer 
Island, Florida, the site of last 
year's races, Official race rules 
have been reviewed and are being 
printed, along with entry forms, 
as Currents goes to press. A 
mailing to contestants of record 
will follow. 

Preliminary entry forms are 
due after July 01, 1990. Final entry 
forms are due October 1, 1990. 
Officials at the H.A. Perry 
Foundation, one of the race 


Sponsors, expect up to fifty entries. 


This compares to last year's 
seventeen. Race teams are 


encouraged to solicit sponsors to 
help defray costs. International 
competitors will include the 
British University of South 
Hampton, which is expected to 
field an entry. In addition, the 
MTS-Japan Section will be sent an 
invitation to sponsor a Participan: 
in the race. 

In related news, the overall 
winner of last year's races, the 
U.S. Naval Academy's SQUID, 
was clocked at 3.04 knots ina 
100-meter straight line course in 
one of the David Taylor 
Institute's test tanks. This 
Official timing establishes a 
record against which design teams 
can measure their own craft's 
performance. Representatives 
from the H.A. Perry Foundation 
and the Florida Atlantic 
University were there to witness 
the test runs. 

Corporate race sponsors are 
needed to help with the expected 
costs of logistics and planning. 
Call if you can help. 

For further information, 
please contact Nancy Hussey at 
the H.A. Perry Foundation’s 
Washington, DC office at 
(202) 342-1282. O 


Dolphin I Sub In Curacao 


The new yellow submarine Dolphin I has 
arrived in Curacao and will be used as an 
underwater tourist attraction, according to a 
news release issued by the island's tourism 
board. 

The Dolphin f, built in Panama City and 
approved by the US. Coast Guard, required an 
investment of nearly $450,000 

Carlo Braun. of Nibra, N.V. was the initiator 
of the so-called “Aquatic Adventure in Curacao” 
project. The submarine 1s especially equipped for 
eight passengers with suffient energy for eight 
hours of underwater navigation and has a 30-hour 
ox\gen capacity 

Each passenger is provided with a small air 
tank, will have their own porthole and access to 
a video monitor of which the recorded fragments 
can be ordered for later enjoyment. 

The Dolphin I will operate in the coastal 
waters near the Superior Producer wreck and 
or at the Underwater Park at Bapor Kibra 

The sub is capable of diving to depths of about 
200 feet, but plans to dive at an average depth of 
approximately 100 feet 

For more information, contact’ Curacao Tour- 
ist Board, 400 Madison Ave. Suite 311, New 
York, NY 10017. (212) 751-8266. 


Deep Line’s ‘Tour de lacs 
Suisses’ later this year will offer 
trips under Lake Zurich, Constance, 
Quatre-Cantons, Lagano” and 
Leman in Switzerland. Certified by 
the American Bureau of Shipping, 
the sixteen passenger submarine 
weighs 33 tonnes and dives to 100m. 
Deep Line AG will exhibit at TOI90. 
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S b FRABECU SA in Belgium have announced thaton ( 
u ma rine signed by Sub Marine OY, Finland - and built in Hoboken - 


submarine de: 
received its name 


“JACQUELINE” from its sponsor, Miss Leslie Assersen, 


“Jacqueline” Belgium - at the Boelwerf Shipyard facilities, Lae Nias a 


Photograph shows the SM-100 
tourist submarine FRABECO, 
Belgium on January 29th, 1990 after 
painting and ready for outfitting. 


Assersen, General Manager of Scan Dive, Norway. The 48passenger 
submarine Is the property of Scan Dive, Belgium and as bound for the RedSea 
where it will be operated in collaboration with Coral World. Eilat, [srael from 


July 1990. Frabeco are exhibiting are TOI9O. 


RULES & REGULATIONS FOR THE CONS 
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RUCTION AND CLASSIFICATION OF 


SUBMERSIBLES AND UNDERWATER SYSTEMS 


Lloyd's Register of Shipping 


, 1450 City Councillors, Suite 700 


Montreal. Quebec. H3A 2E6 © 
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"SMAL Industries of Marseillereport 
a great deal of interest’ in their ‘ 
unique SMAL 2 and SMAL5 designs 
— from St Maarten, Guadeloupe 
(FWI), Réunion (Mascarene Island), 


-BoraBora (French Polynesia), as . 


¢ well as‘contacts in Japan, Australia 
+ and USA. The SMAL design offers 


‘extremely: good’ , visibility at , 


‘atmospheric pressure. without 
“getting wet, down to 150 ft. 

» .Like a flying club, Hydro-club 
“members after their first dive learn 
;to pilot the submarines. After 10-20 
; driving lessons, members can rent 
ithe. SMAL . without _ professional 


? pilot; the surface‘controller of the. 
, club ‘assures the positining of the ° 


;submarine and are in constant 
touch by ultrasonic telephone. La 
Ciotat, near Marseille, is the 
location of the test- site for 
Hydroclub since the beginning of 
1990, and Hydroclub will commence 
operation in 1991. SMAL Industries 
are exhibiting at TOI90. 


The TOI venue — 
Monte Carlo 


THE Principality of Monacoisavery 
welcoming host whose own tourist 
submarine commences operations 
in 1991. It is a central European 
location with good communications 
by road, rail and air; itisrenowned as 
a tourist and cultural centre of 
luxury, elegance and historic charm 
— and Monaco's own tourist 
submarine operation opens in 1991. 


Three passenger 
tigershark 


MICROSUB International has be- 
come a wholly owned subsidiary of 
Tamara Resources, a public corpor- 
ation trading on the Vancouver 
Stock Exchange. Microsub is pro- 
ceeding with the prototype develop- 
ment of the 3-passenger Tigershark, 
a 100 meter capable surface pressure 
commercial and leisure submarine 
that will be built to ABS class. The 
occupants of the Tigershark sit up- 
right and view the undersea en- 
virons through a 60 inch acrylic 
hemispherical window. James Ross, 
a former prototype development 
manger for ISE and designer of the 
Mantaray, has been hired to head the 
program. Company management 
anticipates the availability of pro- 
duction models by end 1990. Micro- 
sub International will exhibit at 
NOE : ; 


Tourist subs in 
the USSR 


THE Soviet Union appears to be the 
latest country to become involved in 
the tourist submersible market. The 
Wonderland leisure park, 3 multi- 
million rouble project overlooking 
the Moscow river is described as a 
copy of Disney World, except that it 
will be based ona Russian fairy tale 
theme. The Park will have an under- 
water restaurant which will be ser- 
viced by a submarine. 


Marine Theme 
Parks 


Andreas Rechnitzer, President, 
The World Ocean Center, USA 

A fully ocean-oriented theme park 
that combines recreation, entertain- 
ment and education attractions has 
yet to be created although many cit- 
ies witha local harbour have an ade- 
quate resident market and tourist 
potential. Such a scheme would 
offer economic and employment 
growth, an expanded tax revenue 
base, a change in business mix, en- 
hanced local education and training 
and minimal financial risk. Mr 
Rechnitzer is scheduled to speak at 
the TOI90 conference. 


E-Type Subs! 


The Swiss company MARKASUB 
AG, established in 1980, are special- 
ists in the design and construction 
of manned submersibles and the 
supply of underwater equipment for 
science and industry. 


The “E”-type submersibles, espe- 
cially developed for scientific re- 
search have carried out more than 
1,000 dives all over the world. 


Based on the experiences with 
the miniature subs MARKASUB AG 
now also offers tourist submer- 
sibles. Made of modular sections 
with the option of being extended it 
is possible to build submersibles for 
20to50 passengers ata very compet- 
itive price. The interior design can 
vary from economy to super luxury 
class. The large viewports, displays, 
comfortable seats, overhead lockers 
and many other conveniences give 
the passengers the best environ- 
ment for utmost enjoyment of the 
dives. 


Sustained growth ' 
for the tourist 


submarine market 
Derek Riddell Riddell Morgan & 
Associates, Belgium 

BY the middle of this year, there will 
be some 850 seats available on 
around twenty passenger sub- 
marines. [fall of the operations meet 
their designers’ and owners’ expec- 
tations of ten dives per day, 270 days 
per year with 60% load factors anda 
US$56 ticket price, annual industry 
revenue will exceed US$75 million. . 
Under the circumstances it is realis- : 
tic to expect the industry to sustain 
at least a 75% growth rate through- 
out the next few years. 


Cruise into 
aquaventure with 
Ocean Spirit 


Emmanuel Georges, President, 


’ Ocean Quest 


Ocean Spirit is a 457 ft vessel orig- 
inally designed for 700 passengers 
and now, after a $12 million refit, 
with a capacity for 320 passengers 
and featuring ‘a wonderland of 
aquatic toys’ including eight spe- 
cially designed scuba boats, wind- 
surfing boards, kayaks, sailboats, 
deep sea fishing, a 2-man sub- 
marine, water ski craft and super- 
vised by a crew of 24 dive masters 
and aquatic sports specialists. Year 
round sailings from New Orleans to 
Cozumel, Dolise and Cancun. Mr 
Georges is scheduled to speak at 
TOIS0. 


Mergo 10 submarine 
— a new and exciting 
design 


Malmari + Winberg Oy submarine 
manufacturers of Finland present 
MERGO 10 - with a depth rating of 
250 ft it is the only small, ten 
Passenger submarine available to. 
the underwater leisure market. A 
vehicle that is ideal for small resorts 


’ lacking the high volume of tourists 


that is normally required for 50 
seaters. Malmari & Winberg will 
exhibit at TOI90. 
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Finnish 
submarine 
technology 


OY WSub Ltd Welding & 

Submersibles are amodern dynamic 
company based in Turku, Finland 
whose mainline business is to build 
and sell tourist submarines. W-Sub’s 
very high technology continues the 
design and manufacturing of tourist 
submarines previously handled by 
Wartsila Marine Oy Laivateollisuus. 
W-Sub Ltd will exhibit at TOI90. 

The tourist submarine is a new 
exciting and safe tourist attraction 
suitable for tourist resorts with long 
seasons. The investment can 
quickly be repaid. 

Five tourist submarines have 
been built in Finland, four by 
Laivateollisuus and one by W-Sub — 
they operate in many different 
waters, from the cold lakes in the 
Finnish Lapland to the coral reefs in 
the Pacific Ocean:- 

@ Saipan island, Northern Mariana 
Islands, USA in the Pacific Ocean; 
owned by Dosa _ Subsea Ltd, 
delivered in 1987. i 

@ Tenerife Island, Canary Islands, 
Spain; owned by Finnish Submarine 
Tours, delivered in 1988. 

@ Chejudo Island, South Korea; 
owned by Dae Kuk Subsea Co Ltd, 
delivered in 1988. 

@ Amami-O’Sima Island, Japan; 
owned by Time Associates Inc, 
delivered in 1988. 

@ Gran Canaria, Canary Islands, 
Spain; owned by Finnish Submarine 
Tours Ltd, delivered in May 1989 by 
W-Sub Ltd. 

@ W-Sub has the sixth submarine 
under construction for operation in 
the Red Sea in Egypt. 

A common feature of all of the is a 
satisfied owner — the submarines 
are reliable, economic and very 
popular among tourists. 
A new world 


Submarines, designed and con- 
structed especially for leisure and 
tourist purposes, offer anew way of 
sightseeing. Tourist submarines can 
be used for enlightening explora- 
tions of underwater flora and fauna 
as well as exciting expeditions to 
wrecks on the bottom of the sea. 
W-Sub Ltd have developed a new 
type of tourist submarine, based on 
the previous L250 design. Ithas been 
developed to meet the growing re- 
quirements for comfort and expedi- 
ency in the 1990's. 

Latest technology... 

MKIII, the successor to the L 250, 
represents the latest innovation in 
subsea technology.. The new type is 
more comfortable and exciting for 


J] as more ecO- 

assengers as Weil 2° he 

Sale and easier to maintain hal 
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nature; the sensitive life of 4 Oe 
nd atolls is not distur 
se abanae as its electric motors 
are driven by accumulators. 
Spacious... 
Mark III has av 
with a central ais 
has his own adjus' 


ery spacious cabin 
le; each passenger 
table seat. The air 
pressure on board is normal when 
submerged and an efficient air con 
ditioning system supplies clean, 
cool and fresh air. The access to the 
cabin of Mark III is easy through 
large hatches. 


In the cabin... 

In the cabin of MK III, every pas- 
senger has an excellent seabed view 
through large diameter flat ports. 
The passengers receive multilingual 
information through headphones. A 
video camera is placed in the peri- 
scope and from a video display in 
front of each seat the passenger can 
experience additional views. There 
is also an instrument panel with 
data ondivingtime, depth and water 
temperature. 


Safety first... 

The safety of the passengers has 
been the most important factor 
when designing MK III. Each vessel 
is built in accordance with the strict 
requirements of international clas- 
sification societies, for example the 
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American Bureau of Shipp; 

construction stage is supervises 
rs from the classificare”, 

society. All the componentsare thor. 


- Gughly tested before installation 


Before the submarine is delivered, 
the strength of the pressure hull is 
tested. Mark II can surface in many 
different ways. Usually the soft bal- 
last tanks are filled with air. The pl- 
the powerful vertical 


ssel by emptying the trim- 
face the ve by DT a tdactall 
- or by aie 

solid ballast under the sul 

capers solid ballast weighstwo 
tons and the obtained floating force 
is enough to surface the submarine 
even if all the other systems on 


poard failed. 


Easy maintenance 

very MK III comes witha function- 
ai 20n container which includes all 
the necessary equipment for daily 
maintenance. The container itself 
acts as a workshop and it can be 
placed for example on the quay near 
to the submarine. The maintenance 
requirements are easy to fulfil. The 
daily services is limited to recharg- 
ing the accumulators, filling of air 
and oxygen bottles and the chang- 
ing of the air cleaning chemicals. 
There are no fuel costs since it is 
electrically operated. No special 
personnel are required ' for 
maintenance. 
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General arrangement of the tourist submersible Mark II1/48 


W-Sub, Finland 


MAIN DIMENSIONS: 


LENGHT OVER ALL 
QREADTH MAX. 
ORAUGHT ON SURFACE 
OXSPLACEMENT 


46 PASSENGERS: 
2 PLOTS — 
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are a three man. company, SUOTHEK pilots. 


ur operation vill take place in Cyprus ano first commercialvcive 


18 supposed to co in spring. 


Submarine is 1-19 “tergo type, wanufacturer isalmari 4 winver3Z cy. 


I encluveshere also a oicture of Submarine. 


MERGO 10 PASSENGER SUBMARINE 


> Phone + 358-32-135 23 


Technical data: 


lengtn 765m Fox + 358-32-135 23 
breadth 2,80 m 
Heit hull diameter eg JAPAN AIRLINES INTO 
clac ) 24 ton 
oce'aing aenh on TOURIST SUB BUSINESS 
x knots f F 
peak eee fae Japan Airlines, along with four other companies, has created 
Coen ae 1 Japan Submarine Tourism Company, which has had a 40- 
durstion at cruise speed = minlOh passenger submarine built in the Kobe Shipyard & Engine 


normal atmos- 
phenc pressure 
Det Norske Ventas 


capin pressure 


Works by Mitsubishi Heavy Industries and now operates it at 
the Okinawa Marine National Park. The 62-ft. long submarine, 
named the Moglyn, is operated by a crew of three and dives to 
165 ft. : Be Bee , 
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Submersible as ‘Laboratory’ 

Speaking to chemical studies. Moss Landing Marine 
Laboratory's Dr. Ken Johnson said scientists view sub- 
mersibles as a laboratory, “more than just a vehicle to go 
down and look.” He also noted that we “can't spend 
enough on support ships. Some are woefully inadequate 


for doing the kind of chemistry related to ridge studies, 
for example.” 

Dr. Bruce Robison, Monterey Bay Aquarium Research 
Institute. made a bid for a vehicle that could work the 
mid-water column as well, “asadly neglected area.” Har- 
bor Branch Oceanographic Institution's Tim Askew 
responded from the floor: *HBOI pioneered inthe use of 
submersibles in mid-water. I can't see why we can’t add 
more viewing windows [in the next-generation vehicle] 
for looking owz as well as up rather than just looking 
down as most current ones do.” 

HBOI head RAdm. J. B. “Brad” Mooney opened the 
Second session on vehicle concepts with a personal anec- 
dote, recalling the time when he took then-65-year-old 
Dr. Francis Shepheard on his first submersible dive. It 
was the first time the “father” of marine geology had 
viewed some of the ocean bottom features about which he 
had studied and taught for years. Mooney said Shep- 
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heard told him“In four hours on the 
bottom I did 10 years of work.” 

Takinga unique tack, panelists for 

the most part responded to a set of 
previously determined “specifications” 
for an “ideal” deep diving submersi- 
ble. Those requirements included a 
38,000-foot rating. capable of sup- 
port from existing ships, weight of 
not more than 18 tons with a 100- 
pound payload capacity, able to work 
both on the ocean bottom and in the 
water column above. an on-the-bottom 
range of 5 nautical miles. bottom 
working time of at least five hours at 
a speed of 2 knots. 

Rauma Repola Ov’s Tapani Muukki 
met the challenge with a rather com- 
plete set of specifications for a new 
submersible similar to the Mir vehi- 
cles the firm built for the Soviets. His 
“new” RRSUB-11.500 design met or 
exceeded most of the requirements, 
and he even quoted a purchase price 
of “around $40 million” dependinz 
On instrumentation needs. 


Modular ‘Personnel Pods’ 

Graham Hawkes, Deep Ocean En- 
gineering, built further on his ideas 
for futuristic Ocean Everest “p2tson- 
nel pods” that he first preseni=d at 
the same session during Oceans ‘88 in 
Baltimore. Hawkes’ modular one- 
person pods would be attached to ar. 
unpressurized “throw-away” (in case 
of emergency) vehicle containing in- 
strumentation (cameras, lights, etc.). 
propulsion, and buoyancy modules. 
He noted that the ejectable, reusable 
pods could be built today for about 
$3 million apiece. 

An intriguing dissertation by Ray- 
mond Garvey, Oak Ridge National 
Laboratory. presented some startling 
facts and projections about the use ot 
ceramic composite hull structures for 
future deep-ocean submersibles. His 
response to the panel's specifications 
yielded a detailed description of a 
prestressed hybrid pressure hull using 
a combination of composite mate- 
rials [used successfully earlier in the 
Naval Ocean Systems Center’s ad- 
vanced underwater search system 
(AUSS)] and fiberglass. 
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lost in 1935 discovered 


San Francisco Chronicle 


SAN FRANCISCO — Navy scien- 
tists in a tiny deep-diving submarine 
have discovered the wreckage of the 
huge dirigible Macon, which crashed 
55 years ago with its crew of 83 men 
into the Pacific off Point Sur, 100 
miles south of San Francisco. 

Eighty-one of the Navy airship’s 
crew survived the 1935 disaster, but 
the dirigible and the four Spar- 

rowhawk scout planes carried in the 
belly of the craft had eluded search- 
ars for decades because undetected 
@. ocean currents had carried the craft 
o> well north of the crash site. 
ANY On Sunday, three specialists 
aboard the deep-submersible Seacliff 
located and photographed the Macon 
and at least two of its intact aircraft 
~ lying in 1,500 feet of water, officials 
at the Navy Postgraduate School in 
Monterey disclosed. 

The titanium-hulled Seacliff is on a 
mission to study the ocean bottom 
along the California coast and to ex- 
plore the walls of the undersea Mon- 
terey Canyon. 

On Feb. 12, 1935, Coast Guardsmen 
at the Point Sur lighthouse watched 
through binoculars as heavy gusts of 


6/26/% wind and rain blasted the 785-foot- 


long Macon into the sea. 

The dirigible was on maneuvers 
with the Pacific Fleet, and rescue 
was swift. 

But at the time, Navy experts as- 
sumed that the sunken carcass would 
drift south from Point Sur. 

It was only recently that Navy 
oceanographer Steve Ramp recalcu- 
lated undersea current speeds and 
directions in the region based on new 
data, which helped the Seacliff locate 
the wreck. 

The crash of the Macon followed 
an even more deadly one of its sister 
ship, the Akron, which had fallen into 
the Atlantic during a lightning storm 
off the New Jersey coast two years 
earlier, killing 73 of its 75-member 
crew. The disasters ended the Navy's 
dirigible program permanently. 

Later investigation proved that 
both dirigibles were structurally 
flawed. 

The Macon had lurched violently 
in an unexpected squall, and the 
upper tail fin tore loose from the air- 
ship's frame and punctured three of 
the helium-filled cells within the 

frame. 
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iy teamed with 
Marine Development Associates. Inc. 


Ae 


International Underwater Contractors. Inc. 


Deep Ocean Oceaneering. Inc.. International Maritime, Inc. 


and Roger Tierney Associates. Inc. 
to provide concept design. systems development 
and operational services world-wide. 


Andreas B. Rechnitzer, Ph.D. President 


1345 Lomita Road, 


El Caron. CA 92020 


Tel: (619) 588-0961 
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Sub Passenger 
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Oldest 


Texas. 

Koch of Sugarland. 
Rirney to the bottom of oe a is 
young, but for the young at nea Pe eM is attains 


is 96, took a voya 
Ae ne Al Grand Cayman Island, becoming the 


proved that a 
not only for the 


world’s oldest sub passenger ~ Ai pg ats ea 

minute of it. ide in an actual 
E ke a ride In 

“It was a thrill to hie something I've thought 


rine,’ Koch says. t 
anauitor years, and it actually exceeded my expecta 


tS ee simple for Koch and the 27 pth Ciieues 
aboard the sub to tour the ocean floor. as they made 
the journey aboard the world’s first public passenger 


submarine to a depth of 150 fect ss 
The hour-long voyage on the 50-foot. 49-ton vessel 


includes a view of the famous Cayman Wall. a sunken 
ship. coral reefs and formations and a variety of 
marine life. 

Atlantis Submarines make it possible for anvone to 
see the world beneath the sea as the Grand Cayman 
location makes 12 dives daily, departing from George 
Town Harbour every hour on the hour from 9 a.m. 
until 8 p.m. ok 
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Dolphin I Sub In Curacao 


The new yellow submarine Dolphin I has 
arrived in Curacao and will be used as an 
underwater tourist attraction, according to a 
news release issued by the island's tourism 
board. 

The Dolphin I, built in Panama City and 
approved by the U.S. Coast Guard, required an 
investment of nearly $450,000. 

Carlo Braun, of Nibra, N.V., was the initiator 
of the so-called “Aquatic Adventure in Curacao”’ 
project. The submarine is especially equipped for 
eight passengers with suffient energy for eight 
hours of underwater navigation and has a 30-hour 
oxygen capacity. 

Each passenger is provided with a small air 
tank, will have their own porthole and access to 
a video monitor of which the recorded fragments 
can be ordered for later enjoyment... 

The Dolphin I will operate in the coastal 
waters near the Superior Producer wreck and/ 
or at the Underwater Park at Bapor Kibra. 

The sub is capable of diving to depths of about 
200 feet, but plans to dive at an average depth of 
approximately 100 feet. 

For more information, contact: Curacao Tour- 
ist Board, 400 Madison Ave., Suite 311, New 
CO ae 
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~ French Divers Go to 1,700 Feet 


OMEX, an innovative Frenchcom- 

pany that specializes in deepsea 
intervention, conducted experimental dives 
using ahydreliox (hydrogen-helium-oxy- 
gen) breathing mix to 1700 feet in the 
waters off Marseille, home of the French 
subsea contractor. These test 
dives demonstrated the de- 
cided superiority of the use 
of hydrogen over the usual 
oxygen-helium mixture used 
for deep diving. 

Diver profiles mark the 
deepest ina series of experi- 
mental offshore and cham- 
ber dives designed to bridge 
the gap between promising 
laboratory results and the 
physiological and technical 
realities of commercial hydro- 
gen diving. COMEX plans 
to document the deep diving 
attributes of hydrogen already 
verified in chamber dives: in- 
creased comfort, greater work 
capacity, and a higher level 
ofefficiency ator well below 
conventional working depths 
(600-900 feet). If success- 
fully developed, commercial hydrogen diving 
will enable welders, maintenance and in- 
spection divers to work at the 1.300 foot 
target depths set for the Norwegian Troll 
oilfields. 

The COMEX offshore dives represent 
the first ocean experiments on hydrogen 
since the early 1940's, when the Swedish 
Navy conducted successful dives on hydro- 
gento520 feet. Later laboratory and cham- 
ber studies in the United States, France and 
Sweden addressed the animal and human 
physiology of high pressure hydrogenated 
breathing mixes. COMEX’s laboratory 
research on the subject began in 1977, and 
the company’s recent series of pre-com- 
mercial human dives have demonstrated 

many of the commercial advantages of 
hydrogen: 

- A nontoxic nature. 

- A narcotic potency which counteracts 
the motor disorders induced by hydrostatic 


on Hydrogen 
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pressure on cell membranes, causing a 
reaction known as High Pressure Neuro- 
logical Syndrome (HPNS) characterized by 
tremors, dizziness and fatigue by divers 
breathing heliox (helium-oxygen) below 
900 feet. 


Above: A diver enters the “piscine,” a 
large, underwater chamber. 


- Greater breathing comfort (because of 
hydrogen’s low density). 

- Lack of fatigue sensations and articular 
pain associated with helium breathing mixes 
during sustained exercise. 

- A feeling of comfort and well-being at 
1700 feet, comparable to that of a diver 
breathing helium at 800 feet. 

The COMEX and French Navy divers at 
sea were carefully selected and trained for 
their offshore mission during Phase 3 of the 
two year study. They have already spent 18 
days saturated in hydreliox (hydrogen-he- 
llum-oxygen) environment at COMEX’S 
Hyperbaric Experimental Center in Marseille. 
Physiologists and physicians monitored their 
response during exercise and while they 
performed simulated tasks in the 39,.2°F 
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water of the hyperbaric pool. 

The technology and offshore support for 
the open water dives were developed at 
COMEX over the past four years. COMEX 
has established safe decompression proce- 
dures, gas storage and handling techniques, 
methods for chamber atmos- 
phere regeneration, and a 
selective hydrogen scrubber 
designed toeliminate hydro- | 
gen during the initial decom- | 
pression Stages. 

According toCOMEX. the 
divers will work for 60 hours 
over a five day period at an 
experimental depth range of | 
1500-1700 feet. The divers — 
will perform a minimum of 
three hours of “effective 
work” outside a submerged 
bell, engaged in cutting, me- 
chanical mounting, and other 
commercial tasks. 

Although driven by the 
needs of the offshore oil in- 
dustry, the experimental dives 
represent collaborative efforts 
between French commercial, 
military and scientific insti- 
tutions, each with a vested interest in deep 
hydrogen diving. If tests continue to be suc- 
cessful, practical applications of using hy- 
drogen as part of a breathing mixture in- 
clude the development and maintenance of 
underwater oil rigs which are not currently 
feasible, oceanographic studies, salvage and 
archaeological expeditions. 

COMEX is planning open water dives in 
the future on hydrogenated breathing mixes 
that will employ equipment successfully 
tested during of thestudy. SAGA, COMEX'S 
new autonomous, nuclear powered lockout 
submersible will transport divers to experi- 
mental dive sites at depths comparable to or 
beyond those dived in the waters off Marseille 
this summer. 
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By Louise Sweeney (/°: 
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isitors to Epcot Center in Orlando ney a He 

Ve (if the line wasn’t too long) try! Fe ofa 

front half of a large, rigid deep-diving Hoke oe 

of the forerunners of the SL Ue carts i HIE: 
standing in line now to try International Har 


NEWTSUIT. 

In production after nine years of Rage eal 
development, the NEWTSUIT is the newest vers ‘es 
a diving system that protects the diver from press 


and avoids the need for dgcompression. The ai 

aluminum atmospheric diving suit was designed by 

Phil Nuytten, engineer and president of the Vancouver, 

B.C., Canada firm Can Dive. : 

An atmospheric diving suit is not new. The first 
atmospheric diving suits were developed over 200 years 
ago to protect divers from pressure while they main- 
tained enough dexterity to carry out work. Operating 
at normal pressure means the diver can go up and 
down without the long decompression stops deep divers 
must endure to avoid the bends. 

The invention of the JIM and the WASP sent 
researchers and others with work to do on the ocean 
floor deeper than they could with the portable submers- 
ibles and saturation dive chambers of the 60s. Movie 
fans may remember seeing the JIM suit in the James 
Bond movie ‘For Your Eyes Only.” (A movie produc- 
tion problem indicates one trouble the earlier suits 
had: the sand bottom obstructed the suit’s cumbersome 
joints, and sawdust had to be substituted for sand on 
the underwater set. Sand doesn’t bother the pressurized 
Joints of the NEWTSUIT, IHS’s Scott Morrison says. 
Oil at twice the ambient pressure pushes out to 
eliminate the problem.) 

What makes the NEWTSUIT different from earlier 
deep-diving hard suits is the great flexibility of its 
joints. Nuytten has claimed that a diver can scratch 
his back wearing the NEWTSUIT. The unique low- 
friction rotary joint with teflon and titanium seals was 

‘patented in 1982, and the first functional pre-production 
prototype was completed in 1986 (U/USA, Nov. 1985). 

The suit also weighs less. The JIM and the WASP 
gave scientists access to depths of 750 to 1,000 feet. But 
they were so heavy — more than 1,000 pounds — that 
divers had to be lowered into the water by crane. They 
were so difficult to maneuver that divers could not 

swim and could hardly move. 

Nuytten’s production company, International Hard 
Suits Inc., claims that the NEWTSUIT’s breakthrough 
in flexible joint technology makes it practical and 
economical to conduct effective work at depths to 1,000 
feet. (The suit is routinely tested to 2,000 feet). Part of 
the savings comes from eliminating the need for time- 
consuming decompression, expensive mixed gases and 
large support crews. Also, the bulky on-deck equipment 
that accompanies a normal bounce or saturation diving 
spread is replaced by a simple launch system, for 
savings in deck space requirements and overall weignt. 

Smaller, less expensive vessels can be used for divers. 

The suit is big but basically man-sized. It has a wide- 
angle. acrylic viewport, fluid-supported rotary joints, 
interchangeable manipulators — hands and claws — to 
do different jobs. One might handle a specific kind of 
wrench, for instance, Morrison Says. Variable length 
limb sections assure a good fit. 

A thruster pack new this year increases mobility still 
more, allowing the diver to work at any depth in the 
water column. It mounts just in back of the arms, 
adding a 1.5 hp motor that drives two variable pitch 
propellers. 
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Cy S| tential for scientific use 
: ‘N a lot of poten [ : 

Ln to WISUIT, As well as the obvious Piuslelage EY 
of lie tions — working on pipelines, offshore struc- 
ae variety of surveys for aquaculture, as in 


4 ter fields. 
a hie S RWISUIT expands the depth range to operate 


i MS rams like these are 
these kinds of programs. te A pont: ha veets 


ee ne adianele fe ae: “The diver can work 
merece at almost the same mobility. It’s a 
much safer operation. ; os 

“It allows scientists — that’s ra cone emer ithe 
same sort of direct access and mobility ful 

ba at greater depth. It extends downward the usefu 
es ae that we have in shallow water.” ‘ 

Another advantage of the NEWTSUIT he points out is 
its unobtrusive operation: “‘It’s not like being in a 

ible.” : . ; 
ae divers conduct scientific operations with consi- 
derable success, he says, “but their time in water 1s 
limited and their depth is timited. The NEWTSUIT 
provides more depth range and endurance. The diver 
can stay down longer because he’s more protected: he 
can wear lots of clothing underneath and stay warm 
far better than is possible in a dry suit.” 

Others agree. Production models are being shipped 
to a variety of customers. “The Canadian navy has 
two, and may be ordering two more. The Italian navy 
is diving in one in the Mediterranean right now. And 
the United States navy is looking at one,” says Scott 
Morrison. “The navy uses them mostly for salvage. 
They're always losing stuff, anchors or aircraft they 
want to get the black box and weapons from. Recover- 
ing and salvage is the main thing for them — or that’s 
all they'll tell us about.”’ 

Commercial customers include two in Japan, for civil 
engineering and for aquaculture, and the Japanese 
have ordered three more. An American diving com- 
pany in Seattle owns two suits. Can Dive in Vancouver 
is buying two. A company in Greece has bought one. 
Others have been shipped to Germany and Australia. 
To date, most commercial customers use them for 
Salvage, for building docks and other underwater civil 
engineering projects. ‘No oil platforms yet,’ Morrison 
says. 

That may be a good thing, because it takes three 
months to make a single NEWTSUIT. 


Still being aevelopea is a really lightweight suit. 
about 200 pounds, which will be for use in shallower 
water, to 300 feet. 


¢ Barney Bakara has been appointed 

as Military Marketing Representative at 

Aqua Tech Dive Center, San Diego, 

California. He has over 22 years expe- 
nience in the U.S. Navy submarine, deep 
submergence and diving communities. 
He is a member of the Marine Technol- 
ogy Society and the Deep Submergence 
Pilots Association. 
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Klein Associates Wins 


SUMOER WATER 2A 


e 
Small Business Award 

Klein Associates, Inc., of Salem, New Hampshire, 
was a recipient of the ‘New Englander Award’’ given 
by the Smaller Business Association of New England 
(SBANE). 

The award was presented at a reception at the New 
England Business Conference by J. Peter Huestis, 
publisher of “‘New England Business’’ magazine. 

Company president Martin Klein accepted the award 
which was presented to Klein Associates, Inc. ‘‘in 
recognition of its innovative spirit.” 

Since its founding in 1968, Klein Associates, Inc. has 
been a pioneer in the development of side-scan sonar, 
sub-bottom profilers and related instruments for ocean 
exploration. 

Klein equipment has an extraordinary record of 
success. 

Klein sonars have been used to help find the 
Titanic, the Atocha (the famous treasure ship off the 
coast of Florida), the Lusitania, the wreckage of the 
space shuttle Challenger. and countless others. 

A Klein sonar was used to locate the wreckage of a 
South African Airways jet in 14,600 feet of water (even 
deeper than the Titanic). 

e The U.S. Navy and many foreign navies count on 
Klein sonar for search-and-recovery operations. 


Clark Pholdgraphiioaren Pittman Klei ‘ t ne in the P 5 Gulf 
; in equipment was also in use in the Persian Gu 
The Newt Suit, an atmospheric diving sult capable of sup- to help locate mines during the recent problems in the 


porting a man 1,000 feet below sea level is being tested in jegion. 
Halifax by the Fleet Diving Unit Atlantic and HMCS Cor- 
morant. Of the nine made by a Vancouver company, two have 

been purchased by the Department of National Defence. 


OCEANEERING PURCHASES GEMINI Il ROV 


June 22, 1990 - Houston, Texas - Oceaneering International, Inc. (OTC:OCER) has 
purchased the GEMINI II, the only commercial remotely operated vehicle (ROV) capable 
of operating in water depths to 20,000 feet. The vehicle will be used for a wide variety 
of deepwater intervention tasks including search, salvage, research, oil and gas operations, 
and other industrial applications. The GEMINI Il is currently undergoing modifications at 
Ocean Systems Engineering, Oceaneering’s high technology subsidiary. 


The vehicle features two Kodiak seven-function manipulator arms, Mesotech sonar, and a 
suite of video and still cameras to provide complete photo-documentation of underwater 
work. The 9,200-pound vehicle is tethered to the surface via a 20,000-foot fiber-optic 
umbilical. This vehicle was used in 1988 to recover the remaining pieces of the South 
Atrican Airways Flight 295 from 14,700-foot water depths, after Oceaneering’s search teams 
had located the debris off the coast of Mauritius. 


Oceaneering International owns over 50 ROVs, which are unmanned submersible vehicles 
operated from the surface. They are equipped with camera viewing systems, lights, 
sophisticated manipulator systems, and other tools which enable the topside operator to 
perform tasks remotely. ROV technology is used widely in the offshore oil industry, inside 
nuclear power plants, by telecommunications and aerospace companies, and in search and 
recovery for commercial and military operations, as well as for a variety of other _ 
commercial and scientific underwater applications. . , nny 
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By Douglas Frantz 


f ke apart in a 
Central America bro 
Aiiurtcane and its passengers fought desperately 


lifornia's : ed Columbus-America 

gold fields 'no longer mattered. anxiety and Discovery Group to ica was the most famous 

“The love of gold was forgotten in the s bdckledehis Once the SS Central Se: ficite. deiiicevacline 
terror of the moment and many a man u ship in the United States, as fa 


i d treasure later. 
Id-stuffed belt and flung his hard-earned tr Ar ae d become 55 years é 
GpbAPthe deck, some hoping to lighten their weight ... Ch a nate say the loss of the ship marked the 


; i i ir,” miner William : ional adventure and 
hile others threw it away in despair,” miner ; riod of nationa ! 
while o end of a pee manne Wadelerdtedatheutinancial 


i re 
Chase recalled after he and 152 other survivors we 
“ase alal Neda SAL ght Raniemadbh nk failures of 1857 and soon would be 
On the night of Sept. 12, 1857, the steamer went down panic and bank aWHe 
160 miles off the coast of the Carolinas, taking with it followed by the Civi ; . lue lies not in its impressive 
425 people and three tons of California gold — enough The treasure’s highest va me lated cblas tronics 
to cause a panic on Wall Street. bulk, but its uniqueness — Wotire slugsyofes pores 
For 132 years, the gold remained almost forgotten. U.S. Mint in San gee dlp. 10548 coldatiars 
All that changed last summer when a group of high- gold” used before the mint ope , 


u ton of it from the ighing from 5 ounces to 62 pounds. 
tech treasure hunters plucked a ton ar ea weal, oft the’ gold's. recovery: papersmwere 


ocean floor 1% miles below the surface after a four- ae 
year, $10 million search. Estimates of the treasure’s filed in court on behalf of 39 U.S. ty (abate 
insurance companies — including some defunct o 


value went as high as $1 billion. Par 
But whose gold is it? For the scientists and engineers asserting title to the treasure. The companies, i 


who discovered what project leader Thomas G. Thomp- ing Lloyd's of London, Atlantic Mutual and Insurance 
son describes as “rivers of gold coins, carpets of Co. of North America, maintain that they paid claims 
gold,” dreams of wealth have turned into a legal on the gold when it was lost, so they own it now. s 
nightmare as the quest moves from the high seas to a “The passage of time doesn’t divest a person of his 
federal court. ownership of property in the law of salvage,”’ says 
No sooner had news of the find been telecast around Guilford D. Ware, an attorney for some of the 
the world than 39 insurance companies showed up to companies. “If somebody finds something belonging to 
assert rights to the riches, arguing they once had paid you, do you think they should be allowed to keep it?” 
claims on the cargo. He says the gold could be viewed as having been in 
The question of who owns the most valuable under- deep storage for 132 years. 
water treasure in history will be decided in a trial If the judge agrees, he could still award Columbus- 
scheduled to open in April in a Norfolk U.S. District America a share of the gold as salvor, with the 
Court. The legal conflict is rooted in the centuries-old remainder going to the insurance companies. 
law of the sea. But the outcome may well hinge on the Columbus-America’s attorneys contend that the prop- 
even older concept of ‘‘finders keepers, losers wee- erty was abandoned — no effort was made by the 
pers.” : y g insurers to recover the gold and so it belongs to its 
While a fortune rides on Judge Richard B. Kellam’s discoverers. The argument relies on the nautical law of 
decision, the discovery and excavation of the wreck finds eet ; 4 Z : 
: ashington Post/L.3. Times News Service 


Archaeologists treasure news 
of galleon found off of Florida 


7 Seahawk spokesmen said the firm 
New York Times ree &% tAtame made this discovery Lest month. 
py “Ocean. New technology uxing remote-coo- 

set ee lak Nisan ‘ | trolled vehicles makes it possible to 
ogists gay might be one most artifacts from a mile or a : ” bi Rowse © 
important discoveries mate blow the peters age Weiciee ge Me Ga are 
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Florida in 1,500 feet af water, a depth Seahawk has established an assoc} 

where temperature and aca item of he leading salvage Liner 
parently have preserved moch of the ers of colonial wrecks, Robert F. ACRYLIC HEMISPHERE —_/_ 
wooden vessel and its cargo. Marx and Barry Clifford 

A rideorape = aaathin betes mas To offset accusations of plunder AFT MAIN BALLAST TANK 
ital ae —£° J ing it has asked archeologists to 
Cee) jars oa GI advise it on bow to handle the recent 
well as a small cross and the ship's Sereece Heral-Troune discovery. It says it will take great 


Friday. ch work on the newly discoy- 
What appear tobe coin and aver’ cred ship Bot has Viewed te nioee, Seahawk officials say they woald 
ingots also are visible. tape. lke to see many of the artifacts pat 
A private business that  Galleons were ships with {nto an exhibition and said they will 
found the ship and plans to salvage it three or four masta, of their lve archaeologists time to study 
doles ae Mt oo a ml Gefining characteristics is that they 
apes archaeologists a were Be nro nny large been more nya ity cots 90 far have 5 VIEW PORT 
even more amoun! 
Its historical value cos to defend it ie ee wes dines esl K-250 ONE MAN DRY SUBMARINE FOR SALE 
Although dozens of The newly discovered galleon, where it disvovered the galleon by 100% operational, Everything including trailer. MUST sell 
been found, virrual allhavebeenin whose name has not been estab. Marz. who for years has studied to finance larger sub. $11,000 or best Offer. Video tape 
ow water, broken up sod cia lished, might be the first of several Tee neg Spin of coloaial veasels r St. Mark, 301-474-9235 
their cargoes dispersed by to be found as new technology is The site is al t 75 miles southwest On request. Mark, 301-474- : 
and currents. Only one or two have employed in the search for treasure of Key West or aboot 25 miles 
been found relatively intact. had manda (ees Ptbs that previoualy directly south of Dry Tortugas, 
{1 It turns out to be an untoocbed had made them Seahawk officials said they bope 
Rilleon — and it probably is — then Sec casrtmape-besed high. Reo yest, Mereed,_ which 
very important discovery, techno! ocean concern. records to have been - dias 
indeed,” said Mende! Peterson, for. that discovered the aes said 15 millioe pesoa. The Merced aout . - 
mer chairman of the Department of Tuesday it plans to begin searches ship, the Atocha, was found in 1965 a a 
sonlan Irene fustory at the Smith- this summer for six other Spanish about $0 miles away, one of nine ln SN Oa 
soalan Institution former direc. ahipa sunk off the east coast of Galleons in a 2-ship fleet to sink 
tor of its underwater explora’ Florida in the 1600s. during a hurricane in 1¢22 
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belongs to salvage group 


Associated Press 

NORFOLK, Va. — A federal judge 
yesterday awarded about three tons 
of gold worth as much as $1 billion to 
the salvage group that discovered 
the sunken treasure off the South Ca- 
rolina coast. 

US. District Judge Richard B. Kel- 
lam rejected arguments by a group 
of insurance companies, Columbia 
University, two treasure hunters and 
a Catholic order of monks who 
claimed a share of the fortune. 

The SS Central America, carrying 
about three tons of gold bars and 
coins from California, sank in the At- 
lantic Ocean on Sept. 12, 1857. 

In 1987, the Columbus America 
Discovery Group found the wreck 
about 160 miles off Charleston, S.C., 


Proved the companies had deliber- 
ately relinquished any interest in the 
property, 

He ruled that Columbia, the trea- 
sure hunters and the monks weren’t 
entitled to shares because they 
lacked proof the Columbus America 
group used the university's informa- 
tion. 

“The real importance of the deci- 
sion is it makes it clear that individu- 
als have the freedom to explore the 
deep ocean and enjoy the benefits of 
their exploration,” Robol said. “It’s a 
victory for the freedom of discovery 
and freedom of each individual to 
participate in discovery. 

“Every child’s dream of finding a 
sunken treasure is not just human, 
it’s also legal,” he said, “Vision, hard 
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Sub For Two , 


Underwater Recreational 
Vehicles, Inc. has announced 
the release of the Mobile 
Diving Bell (MDB) series 
ambient pressure submers- 

“ibles. Seated in water slightly 
above the waist, MDB 
occupants can see. hear. and 


speak freely while wearing controls, 
only bathing suits. For more information, 
- The unique mini-sub contact: Underwater Recrea- 


comes in two models: the 
MDB-3, which was Specifi- 
cally designed to take divers 
and non-divers for subsea 


tours of coral reefs. carries a 
pilot and two Passengers: the 
MDB-s is a slightly smaller 
version of the MDB-3 and 
carties only two Occupants. 

Each MDB comes fully 
equipped with an Automatic 
Buoyancy Control System and 
full emergency backup 


tional Vehicles Inc., 4025 
“Tampa Road, Suite || IIS) 
Oldsmar, Florida 34677: 
(813) 855-5585, 


and under a mile and a half of water, 

‘I'm ecstatic because my clients 
are ecstatic,” said Columbus Ameri- 
ca attorney Richard Robol. “The 
question of who owns the gold has 
been answered. Columbus America 
owns the gold.” 

Barry Schatz, a Columbus Ameri- 
Ca partner, said he was elated. “The 
ruling was even more than I thought 
it could be,” he said. 

Robol has said the fortune could 
reach $1 billion, but Schatz said a 
figure half that size would be more 
realistic. 

Nine insurance companies repre- 
Senting the approximately 39 un- 
derwriters who paid off on the wreck 
claimed the gold belonged to them. 


Columbia University claimed it - 


work and ingenuity pay off.” 

Guilford D. Ware, lead attorney 
for the insurance companies, said he 
was not surprised by the ruling. He 
Said he was unsure whether the com- 
panies would appeal. 

Columbia spokesman Lonnie Lip- 
Sett said university officials were 
studying the ruling and had not yet 
decided whether to appeal. 

During a 10-day trial in April and 
closing arguments in July, the insur- 
ance company lawyers argued their 
clients had never abandoned the 
wreck. They claimed the companies 
hadn’t pursued recovery because the 
technology for salvaging materials 
from such deep water didn’t exist. 

Schatz said that most of the gold 
Will be sold, and that some of the 
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was due a share of the booty because 
data from its 1984 sonar survey of 
the area was used to find the wreck. 

Treasure hunters Harry G. John 
and Jack Grimm, who paid Columbia 
$300,000 to conduct the survey, con- 
tended they also were entitled to a 
share. 


John, heir to the Miller Brewing 
Co. fortune, assigned his stake in the 
Columbia data to the Province of St. 
Joseph of the Capuchin Order in De- 
troit, then bought it back for $10. 
John and Grimm later reached 
agreement with the monks to equally 
split whatever they recovered. 

The judge ruled the insurance 
companies weren't entitled to a 
share because the destruction of 
records pertaining to the cargo 


rare coins and bars will go on dis- 
play. 

Two-thirds of the money will go to 
166 investors who backed the project; 
the rest will be divided among about 
25 partners involved in the salvage, 
Schatz said. 


The Ohio-based team has recover- 
ed more than a ton of gold and is 
Working to salvage the rest. The 
cargo included a three-ton commer- 
cial shipment of gold, as well as the 
personal fortunes of Many of the’ 
ship’s passengers, Schatz said. 


“The passengers were carrying 
their fortunes in their bags, so that is, 
Widely scattered over the, 
shipwreck,” he said. “Recovering it, 
will be time-consuming.” 


Superconducters may drive 
future subs in near silence 


By William J. Broad 
THE NEW YORK TIMES 


Japan, the United States, and 
perhaps the Soviet Union, are 
racing to perfect a revolutionary 
type of propulsion for ships and 
submarines. i 

It has no moving parts, is vir- 
tually silent and promises great re- 
liability at relatively low cost. ' 

The basis for the advance is a 
tongue-twisting phenomenon 
known as magnetohydrodynamics, 
or MHD, in which magnetic fields 
are used to move water. 

There are no moving parts — 
no motors, no propellers, no gears 
and no drive shaft. Instead, a su- 
perconducting magnet, more effj- 
cient and powerful than conven- 
tional magnets, exerts a magnetic 
force on sea water Passing through 
its core, driving water out the back 
and creating forward motion. 

The technology is featured in 
the movie The Hunt for Red Octo- 
ber, based on the book by Tom 
Clancy in which an advanced So- 
viet submarine is hunted by the 
American and Soviet navies. 

In real life, scientists say MHD 
propulsion might find both military 
and civilian uses. It might economi- 
cally power commercial ships and 
cargo submarines. 

And it might pave the way for 
a new generation of military 
submarines that are quieter than 
ever, helping them elude foes. 

“Its provocative in its sim- 
plicity,” said Dr. Michael Petrick, a 
Scientist who directs research on 
the idea at the Argonne National 
Laboratory in Ilinois. “But there's 
lots of work that needs to be done 

to make it viable.” 

Questions to be answered in- 
clude both its technical feasibility 
and utility. So far, the idea has un- 
dergone no known large-scale trial, 
although that is about to change. 

Early next year, the Japan 
Foundation for Shipbuilding 
Advancement plans to launch a 
100-foot-long, prototype MHD-pow- 
ered ship that will Carry up to 10 
people. The test is a sea trial for 

commercial operations. 

And the Argonne lab is 
spearheading a military-sponsored 
Program that centers on a 21-foot- 


long, 180-ton monster super: 
ucti t. 
So iy areonfined to the labo- 


Its trials, con 
ratory, are to begin early next year. 


In a different project, the Navy Is 
considering sea trials for MHD 
ulsion. 

Pbuthe marriage of ean 
ropulsion system to un , 
penises is a natural,” said Dr. 
Daniel W. Swallom, who manages 
the Navy-financed program on the 
propulsion system at the Avco Re- 
search Laboratory in Everett, 
Mass. His program’s goal is an 
open-ocean test with a remotely pi- 
loted vehicle. ; 

The Soviet Union has carried 
out much basic research on this 
form of propulsion, but intelligence 
experts are at odds on whether the 

Russians are applying the idea to 
their submarines. 

Magnetohydrodynamics _in- 
volves magnetic fields (magneto) 
and fluids (hydro) that conduct 
electricity and interact (dynamics), 
The phenomenon occurs naturally 
in the Earth's core, giving rise to 
the planet’s magnetic field. 

In MHD propulsion, a pair of 
electrodes on either side of the 
thruster pass an electric current 
through sea water. The process 
does not work effectively with fresh 
water because it can carry fittle 
current. 

At a right angle to the current 
is the magnetic field generated by 
the superconducting magnet. The 
interaction of the magnetic field 
and the current produces a strong 
force on the water, moving it 
through the duct in the center of 
the magnet. If the polarity of the 
current is reversed, so is the direc- 
tion of thrust. 

The action is identical to what 
happens with an electric motor 
when its magnetic field crosses a 
bundle of copper wires carrying an 
electric current, causing it to move 
and the central shaft of the motor 
to rotate. 

The activity in each case re- 
volves around charged Particles. In 
the motor, the current-filled wires 
are filled with moving electrons, 
which carry a negative charge, and 
are strongly acted upon by the 
magnetic field. . 
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BE, Japan — Japanese 
nee used a bottle Of sake S 
christen the world’s first ship ih 
will use superconductivity to push 
itself through the water. 

The hi-tech ship, christened the 
Yamato No. 1, is a publicly and pri- 
vately funded experimental vessel 
shaped roughly like a streamlined 
telephone. geeucertga 


e ship’s deve 
fet the veeal as a prototype for 


ill use 
igh-speed seacraft. It wi 
beets force instead ote 
conventional screw propeller to 
thrust itself through the water. : 

The main purpose of the ae : 

ever, is to demonstrate : 
superconductivity ue be used to 
i said. 

Bie one inde been developed 


“This shi d 
eet oard to cost. Its exper 


” said Jutaro Namba, a CO- 
eee ones Mitsubishi Heavy 
Industries in Kobe, a major port a 
western gabe ae 435 kilo 

st of Tokyo. 
mthe aseiatne ship is 30 metres 
(33 yards) at pega 10% 
1 yards) wide. 
pte Hi auderdoal in the Kobe 
shipyard of Mitsubishi Heavy 
Industries, Japan's largest ship- 
builder and part of a consortium 
developing the vessel. 


Superconductivity is expected to 
make the use of electricity much 
more efficient, reducing the need 
for fossil fuels. It is being deve- 
loped for use in computers and 
their components, in magnetically 
levitated high-speed trains, electric 
cars and other devices. 


Superconducting coils made of 
niobium and titanium in thrusters 
underneath the ship are used to 
create a magnetic field that is 
repulsed by an electric current Car- 
ried in water circulating through 
the thrusters. That Produces the 
same kind of force used to propel 
Superconducting trains on land. i 

Engineers who worked on the 
ship say a combination of helium 


gas and liquid nitrogen is used to 
cool the coils to about minus 269 
Celsius so electricity can pass 
through them without resistance. 


The ship’s main handicap at 
present is its speed, a mere eight 
knots, compared with about 40 
knots for fast hydroplanes. And to 
minimize its weight, it has space 
for only about 10 people. 


Officials say sea trials will be 
held next spring after the ship is 
fitted with thrusters and other sea- 
going equipment. A smaller mode] 
of the ship first was Successfully 
tested in 1987, 
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7 ship Designer Break 
by Kevin Hardy 


S Tradition With Trimaran 


MTS CURRENTS -Hay flure 1950) 


‘ -~ an Reacts 
en ees, a — 


Cal Gongwer's semt-submerged trimaran, the Unconventional over/under dual thrusters appoint 
SST Theodore von Karmen, under construction near galleon-like stern of proto trimaran. Note 
Long Beach, Calif. (photo by Kevin Hardy.) turbulators to the right. (photo by Kevin Hardy.) 
A boat design that features area is uncluttered while the foot version could exceed 30 knots. 
stability, speed, large deck area, interior provides spacious lab/ Underwater viewports have been 
heavy load capacity and economy _hold/work space. The high added in key areas to watch tufts. 
will be tested with the maiden bridge presents a commanding Pitot tubes monitor prop blade 
voyage of a 120-foot prototype by view fore and aft. The engine performance at numerous points 
the end of this summer. room is ingeniously laid out for ' along their radius. Outrigger hull 
Cal Gongwer, 74, president of service by the articulating main lengths may be lengthened or 
Innerspace Corporation, Covina, deck crane, underway access and shortened to maximize the bow 
CA, has spent much of the past 8 heat flow. Redundancy is wave cancellation effect. Certain 
years and a boat load of his own provided for all critical systems ship controls may be automated. 
money perfecting the design that throughout the ship. Top end of For further reading on the SST 
came to him 20 years ago. this prototype is in the Karmen, see "Radical Tri-Hull" 
Several unique features neighborhood of 18 knots. A 300- Popular Science, August 1989. O 
combine to produce a vessel unlike 
any other you have seen. Aqueon Underwater Diesel “* ) 
planes forward convert ship een Mag ee gee oe ORI) ag a 
heave into forward thrust. (The bpeehe cae tag ee mata 
Aqueon was an earlier Gongwer transfer cylinders, iat Bevcloced Sine uae 
invention.) The deep main hull oe oeen enginemaker Cosworth En- 
has a galleon-like stern that and dirty water " | gineering now threatens the 
directs water around its sharp overboard. Switch | nuclear sub’s monopoly on 
curves by use of turbulance BS yale reverse ppheerangs diving ee 
creating fins and flow directing cylinders. ne frGlrae eel 1s expel: 
vanes. ‘The over/under dual DIESELENGINE. CLEAN CLEAN OXYGEN ling exhaust gases at pres- 
propellers, housed in nozzles, are OXYGENATED EXHAUST AND ARGON Surized depths drains too 
fixed pitch, with their thrust Sao CAA MIPSC GAS ADDED much power. Cosworth 
controlled by throttling the twin EXHAUST GAS—_"™* oma akc solves the problem with an 
diesels powering each propeller. let, ) aaa exhaust recycling 
The outrigger hulls are shaped eee LANL bs Ree — The apparatus centers ona 
and positioned to force the bulbous — seawater iio carbon-dioxide absorber that 
bow and main hull bow waves to Gla 1% dissolves exhaust produets in 
destructively interfere with each ler ere ‘ See ue 
other, cancelling energy that SEAWATER ici CO; ABSORBER ae aetna Cana 
otherwise affects ship theabcorbent 
performance. The aft main deck HIGH-PRESSURE | clean SE A pump along the clean- 
SEAWATER = SEAWATER water intake pipe adds 
La = enough pressure to keep the 
pees SEA = saya f moving, ye the otalen 
8 he only between 
aco (ea wy os) ae and 15 percent. i 
nt nate The system could enable 
-29- g Tu Vall ea 
: os Ps marine 
CYLINDER ARMS VALVE fleets that needn’t surface 


aN : continually. 
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January Dispatch 
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he last two months have been Sets. 
Tevustesu expedition teams. Three pe ie. 

stones were reached: Calypso and A es, ee 
nited for only the second time during their fi Cite 
“Rediscovery of the World"’ series of expedition bs te 
Cousteau team filmed the Pope during his visi 
Indonesia and an era onboard Calypso came to a 
close. ; 
When Alcyone's team finished filming along the 
coast of Western Australia, she proceeded north to 
Darwin, Australia, and then on to Indonesia to rendez- 
vous with Calypso near Flores Island in the Banda 
Sea. The reunion coincided with the Pope’s visit to the 
area, and the Cousteau camera crews were able to 
film portions of a service he held in a crowded stadium 
on the island. 

But one of the 
Indonesian expedition is that it is the last mission in 
which Albert Falco would Participate. Longtime com- 
Panion and right hand to Capt. Cousteau, Falco ended 
his 36-year career with the Cousteau team on Novem- 
ber 12, 1989, a date which marks the end of an era for 


- Cousteau quickly 
recognized the drive and natural ability of this young 
man and offered him a permanent position. Since that 
time he has logged more hours at sea aboard 
Calypso than any other team member. 

But his accomplishments far exceed simply diving. 
When the diving Saucer, SP-350, was launched in 1959, 
Falco became the chief pilot. Since then he has piloted 
the tiny two-man sub on well over 1,000 dives, the most 
recent of which occurred last month in Indonesia and 
took Capt. Cousteau and Falco to the bottom of 
Krakatau’s undersea crater. Capt. Cousteau described 
the dive in a personal statement regarding Falco’s 
departure: “Yesterday, onboard Calypso, Falco and | 
entered our small exploration submarine, the Sou- 
Coupe, and we went down into the sunken crater of 
the famous volcano Krakatau. In 1883, the volcano 
started the most violent eruption humankind had 
known for 3,500 years. Lava, mud, ashes and boulders 


daylight all over the planet for two to three days with 


and it was the very last saucer dive Falco would ever 


=O 


— i ry he world” 
ee thly account of the upediscovery OF © 
A mon =— 
I the 
int o this contributions as pilot of 


; in hi ri- 
S if his, EAI assisted Capt. Fee ee nee the 
Ouc: ’ We 
Se tee bie cade In 1962, he and Claude 


tio. g : 
Wes Oe eile tHe Ge humans to Ne ee aes 
a i lf I project. 
the Conshe aie 
Se Neen the two subsequent experiments Conshe 
Inv 


ie 
ie the first images of Capt. Cousteau on th 


tin 
bridge of the converted minesweeper pel eee 
itor new type of adventure on the hig] pCa a 
He bade a strong, quiet pies nce at ne cies alc ez 
us He ‘is known to his ship = 
aie ete cote companion and palieae ie 
fof more than three aera of en ka 
. He will be sorely missed. - 
Cosa cuncied his feelings up in a recent phone 
cr discunee been an inspiration for many of _us. ; 
remember as child growing up — although he ties 
that much older than I am — I looked up to him, 
because he was an example of sensitivity, of someone 
who knew what to do, when to do it and where to do it. 
“To me he has been the silent partner behind my 
father, who allowed my father to be absent from the 
ship in the knowledge that everything was going 
well... Since very, very early in our adventures, he’s 


been Falco, and Falco will never be replaced.” 


Capt. 


Cousteau closed his farewell tribute to his 


longtime companion with the words: “Life onboard the 
Calypso will never be the same. He has inspired us 
all for 36 years. As long as both of us live, he will 


remain my friend.” 
Au revoir, Bebert. 


Tim Knipe/The Cousteau Society 


Antarctica 


PARIS (Reuter) — Undersea 
explorer Jacques-Yves Cousteau 
called Monday for Antarctica to 
be declared a world park, warn- 
ing the earth’s climate and not 
just local wildlife hung in the bal- 
ance, 

“It is no more a matter of 
preserving the last pristine conti- 
nent ... to protect penguins and 
whales,” he said in an interview. 

“If we impair the (global) 
balance that the Antarctic Tepre- 
sents we would modify the cli- 
mate in absolutely unpredictable 
ways.” 

Scientists believe the huge 
ice-bound region Plays a vital role 
in regulating global temperatures, 
cloud formation and therefore 
rain and agriculture around the 
world. 

“We're beginning to under- 


Stand that anything going wrong 


in the Antarctic would modify our 
own well-being,” said Cousteau, 


who explored the Antarctic in 


1972 on board his ship, Calypso, 


_ tough rules 


STHE CHAD Wee HER RON” 


crucial] 


Cousteau, 79, said Antarctic 
treaty countries Meeting in Paris 
Monday for 11 days of talks 
Should agree to declare earth’: 
coldest continent a nature reserve 
with strict limits on man’s activi- 
ties, 

“It’s a major global probler 
that’s now at stake in the Paris 
conference,” he said. 

Tourists are already threat. 
ening the delicate ecological bal- 
ance. Commercial exploration or 
mining for oil or other mineral: 
would be a disaster. 

“We've been there, we know 
how fragile the environment is 


but also how dangerous it is be 
Cause of this terrible climate. Aj 
times in five Minutes beautify. 
weather will turn into 200 mile 
an-hour blizzards.” 


Australia and France Will a 
e Paris meeting jointly Call fo; 
a conference next year to decide 


: On the enyj 
including a ban on mining. ae 


we COTE AND MAIC 
Dolphin species 


facing extinction 
JUN 240 ua Ona aver ca 
Reuter News Agency 


shot, stabbed, 
netted, drowned, beached, electro. 
cuted, bombed and mutilated each 
year, a report said yesterday, 

The Environmental Investigation 
Agency said about 500,000 
dolphins, Porpoises and small 
whales are killed every year. 
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Synken Volcano. 
= hndeaglt C2340. Ac) 


newly discovered under- 
water volcano is responsible for 


in the region, and that Similar activity 
is likely in the future, The existence 
of a vokano on the sea floor was 
Suspected after a fishing boat noti- 
fied authorities that waters 70 km 
west of Papudo were boiling within a 
radius of about 300 metres, 
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Spa: D at 
Ocean rise predicted 
by.new, computer model, 

Using a model that simulates 
ocean circulation. scientists study- 
ing pollution-induced warming of 
the globe have calculated changes 
in sea level by region. Their find- 
ings may be good news for pen- 
guins. but not for people. 

Assuming a rise of about 3 
degrees Celsius caused by a dou- 
bling of carbon dioxide in the 
atmosphere. the scientists project 
an average Worldwide sea-level rise 
of about 18 cm in 30 years. The 
North Atlantic is expected to rise 
about 40 em while the Ross Sea in 
the Antarctic is expected-to fall. * 

The study. conducted by Uwe 
Mikolajewiez and volleagues at the 
Max Planck Meteorology Institute 
in Hamburg, West Germany, 
appears in Nature. 

Dr. Mikolajewiez stressed that 
the study had shortcomings and its 
results should not be interpreted as 
Seon eee 


Sis 
June 23/90 
_ LONDON — Huge areas of Arctic 
Ice have thinned dramatically — a 
Possible result of global warming, a 
report warned today, 

"A Significant melting of Arctic ice 
could produce serious climatic 
changes in the northern hemi- 
Sphere and lead to flooding in low- 

g areas. 

Peter Wadhams of the Cam- 
bridge University Scott Polar 
Research Institute issued the warn- 
ing in the science journal Nature. 

He said data gathered in a zone 


: , a PRU? 
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north of Greenland showed a thin- 
ning of ice corresponding to a 15- 
per-cent loss over 298,000 square 
kilometres. 

Wadhams based his report on 
information collected by U.S. scien- 
tists on a 1987 expedition. The 
findings were compared with 1976 
figures. F 

But Wadhams said more infor- 
mation was needed to find if the 
ice thinning was due to normal 
fluctuations or to the “greenhouse 
effect’’ produced by gases trapping 
the sun’s heat inside the Earth’s 
atmosphere. 


First the mussels, then what! 


THE GUO FAD i. i 
HE invasion of the zebra mus- 
sels was preventable. Canada’s 
complacency let it happen, and 
may enable similar invasions 

‘unless the country takes strong preven- 

tive measures. 

A report commissioned for Environ- 
ment Canada in 1981 warned that visit- 
ing ships might import hazardous for- 
eign organisms in their ballast water, 
and recommended that ships exchange 
their ballast water in mid-ocean. But 
the report was shelved, and the larvae 
of zebra mussels are estimated to have 
reached Lake St. Clair from a Euro- 
pean harbor in 1985 or 1986, 

The mussels have since proliferated 
in that lake and in Lake Erie beyond 
the wildest nightmares of custodians of 
municipal water systems and industrial 
plants with water-intake pipes to de- 
fend. They are projected, barring 
extraordinary luck and protective 
measures, to find their way eventually 
up the Trent-Severn waterway and the 


Rideau Canal in Ontario, and into the’ 


Mississippi River system in the United 
States, all by hitching rides on passing 
boats. It may be 10 or 15 years before 
the mussels eat themselves out of the 
market and their numbers stabilize. 
Ontario officials were quoted last 
week as saying the bivalves are spread- 
ing through the Great Lakes twice as 
fast as predicted. Ontario Hydro has 
cleaned two tonnes of mussels off a sec- 
on of its Nanticoke generating station 
on Lake Erie, and has spent $6-million 
fitting its plants to use chlorine to ward 
off the mollusks. Jon Stanley, chief of 
the U.S. Fish and Wildlife Service lab- 


ye 
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oratory in Ann Arbor, Mich.. has esti- 
mated that the mussels will cost Cana- 
da and the United States $4-billion 
over the next decade. 

All this should put Canada on the 
offensive against future invasions. As 
Douglas Dodge of Ontario’s Natural 
Resources Ministry asked last week, 
“What other little monster is out there 
waiting to be inoculated into the Great 
Lakes system?” What other plant, 
bacterium or fish may be inadvertently 
transplanted to Canadian waters 
through the agency of ballast water? 

In May, 1989, the Canadian Coast 
Guard urged visiting ships to pump out 
their ballast water in the lower St. Law- 
rence, but made compliance voluntary. 
An estimated 90 per cent are comply- 
ing, which means 10 per cent are not — 
an extremely porous filter. 

The most effective measure would be 
for the ships to exchange their ballast 
water in the middle of the ocean, where 
any foreign organisms would die for 
lack of support. The problem is that 
weather and other factors in mid-ocean 
frequently make this unsafe. The lower 
St. Lawrence, while an inferior alterna- 
tive, is saline enough to kill freshwater 
organisms, though some that can adapt 
to salt water might survive. 

At the very least, Ottawa should 
make it mandatory for visiting ships to 
exchange their water in the lower St. 
Lawrence, and urge them to do so in 
mid-ocean where possible. By accepting 
voluntary compliance, Ottawa is play- 
ing the odds. Has it so easily forgotten 


" its miscalculation of 1981? 


Firm that made unde os 
operated vehicles going to 


By Diane Lindquist, statt Writer 

A company that helped establish San Diego as a 
center in the production and use of underwater re- 
motely operated vehicles (ROVs) is leaving the city 
and relocating in the Seattle suburb of Everett, Wash. 

Advanced Underseas Vehicle Center, formerly 
Hydro Products, a part of Honeywell's Marine Sys- 
tems Group, will make the move by the end of July, a 
spokesman at Honeywell’s headquarters in Minneapo- 
lis said yesterday. 

The company, which employed 500 workers here in 
1982, has decreased staff over the intervening years 
and now has about 100 workers. About two dozen of 
the current employees have been offered the opportu- 
nity to move with the company to Everett, said 
Honeywell spokesman Tim Morin, 

Morin said he did not know if the remaining work- 
ers would be offered positions at Honeywell’s other 
Marine Systems Group operations in San Diego, 
Honeywell also Operates a facility in Tijuana. 

Local representatives of Advanced Underseas Vehi- 
cle Center were not available for comment, 

“The rationale for Making this move is primarily 
because the work can be done more efficiently and 


ersea remotely 
attle 


neywell’s Ma- 

Peggy Keene, a spokeswoman for Hor ike veuiéle 
: ivision in Washington, sal : 
a dete ardware and electronic 
is fitted in Everett with hardwa pe aadent 
equipment, while the vehicle itself at ea ar ihe 
bled in San Diego. The move, she said, brings 
work to one location. ; 3 

Much of Marine Systems’ operations are being ae 

j j id, in anticipation 0 
solidated in Everett, she said, | (ata 
Honeywell’s divesting itself of its defense-re 
work. , 

Morin said the plan for the division's sale is expect- 
ed to be completed by this fall. 

Hydro Products in Sorrento Valley and Ametek- 
Straza in El Cajon once dominated the ROV market at 
a time when the industry was a $100 million business. 
In 1985, the two companies represented two of the 
four largest manufacturers in North America. 

Ametek-Straza, now Ketema, has since stopped pro- 
ducing the remotely operated vehicles, a company 
representative said yesterday. 

There are about 400 varieties of remotely operated 
Vehicles roaming the seas, many helping with oil plat- 
forms at sea, the laying of telephone cable on the 
ocean floor, inspecting of hulls and sweeping for 
mines, 


Canaa, 
Sub in 
Hunt for 
‘Red 
October’ 


Paramount 
Pictures, Nestles 
Crunch, and Movie 
Time are giving away 
a SportSub and a trip 
for two to the Cayman 
Islands as the grand 
prize in their 
promotion for the 
movie ‘The Hunt for 
Red October’. 

The SportSub, a 
Canadian built, two 
passenger ambient 
pressure submarine 
was used by 
Paramount to carry the _ 
Red October's 
periscope. 

After having 
worked with 
Paramount. the 
SportSub’s uniqueness 
and appeal made it a 


cost-effectively in Washington,” Morin said. 


onto Duce nHEA dts “Cape ttan, we) 
New medicines sought 


from marine creatures 
LOS ANGELES — Sponges, 
algae and other ocean creatures 
are yielding new substances that 
hold promise as medicines against 
cancer, psoriasis, parasites and in- 
fectious diseases such as AIDS, 
Scientists say, 
The search for drugs from the 
Sea focuses on organisms that lack 
Physical defences and therefore 
must produce chemicals to protect 
themselves against predators, said 
John Faulkner, a marine chemist 
at the Scripps Institution of 
Oceanography in La Jolla, Calif, 
“They don't have spines. They 
don’t have shells. They can’t run. 
They're just a blob on the reef, and 
they look like food but they're not 
eaten. When we see something like 
that we say, ‘Aha! This must be 
‘chemically protected.” < Joe. 12 hve 
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Sea yields clues 
to early, traders 

ATHENS — Just 65 feet 
below the sea off the northern 
coast of the tiny Greek island of 
Dokos, archeologists are digging 
for buried treasure: the 4,200- 
year-old remains of what they 
believe is the oldest shipwreck in 
the world. 

Their findings include stone 
anchors and hundreds of 
ceramics dating from around 
2250 B.C. in the early Helladic 
period, a Bronze Age period 
about which little is known 

The Dokos site is a boon to 
archeologists not only because it 
is ancient, but also because it is 
untouched by succeeding 
civilizations. 

Divers have already shifted 
sand to uncover more than 500 
well-preserved kitchen vessels, 
urms, Cups and seven or eight 
kinds of sauceboats, which will 
allow archeologists to pinpoint 
the cargo's origin, the origin of 
the ship and her trade route. 


The New York Times 
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natural for the 
promotion of “The 
Hunt for Red 
October’. 
Commercials that 
featured the SportSub 
were played on the 
Movie channels to 
Promote the movie 
and Nestles 
Crunch. < gid, 
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Boning up: Sea coral, it tums 

out, is identical in make up to 

human bone, and 

Pennsylvania Hospital 

researchers have substituted it 

in human facia] reconstructive 

surgery requiring a bone gratt, 

The processed coral eliminates 

the need for the Painful 

procedure of taking bone from a 

patient's hip or rib for gratting 

to the face. And coral, unlike 

human bone, doesn’t wear 


away with time. 
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$500,000 offered for ier Ness monster“ 


By Robert Shrimstey 
THE DAILY TELEGRAPH 


hes ae .. LONDON 
onster hunters are expected 
to flock to’ Scotland’s Loch Ness 


._ British bookmaker William Hill 
As offering the money to anyone 
.who can produce enough physical 
proof to satisfy London's Natural 
History Museum. - -- ; 


hunt on the weekend of Oct, 5 to 8 
deputy keeper of 
zoology at the museum, will be the 
adjudicating expert, and his 
criteria are tough. His rule is: bring 
us a bit of the beast. 

Pieces of bone, scales from the 
monster’s body or tissue will be re- 


1983, the Secretary of State for 
Scotland forbade deli 
harm to the monster.” ware 
~ + Bone fragments or scale sam- 
Ples from the loch will also be ac- 
cepted. There are no reported inci- 
dents of humans being attacked, so 
the sponsors are confident this will 
not prove a dangerous adventure, 
Bishop, who said his museum 
hada Sense of humour, added: “My 
job is to have an open mind, but I 
have not seen any conclusive-evi-. 
dence yet.” ere ; 
. But the good news for those 
with their eyes on the prize is that 
if Nessie does exist, the odds of 
finding proof are higher than might 
be thought. Bishop said it had been 
calculated that it was likely to be 
one of between 10 and 100 in a 
breeding pool. 
There have been more than 
800 “sightings” since 1933, the 
latest reported last month when 


= 


a) 


monster 


itt 
realized it was much larger. ‘: 

Last summer a couple from 
Vancouver, B.C. filmed an animal 
in the loch which experts have 
been unable to identify. 

One group delighted by the 
weekend hunt are the hotel owners 
of Drumnadrochit, the main 
lochside village. 

Keith Marshall, who runs the 
Benleva Hotel, said: “Most hotels 
are empty in October sa this is very 


"welcome, Obviously the monster is 


good for business.” * 

The Loch Ness monster is 
reckoned to be worth about $25 
million a year to Scotland with half 
a million visitors arriving annually 
in the hope of seeing it. 

British bookmakers also offer 
odds of 500-1 against anyone find- 
ing physical proof of the Yeti and 
hold a $20 bet at odds of 10,000-1 


quired to claim the prize. This is 
made no easier by the fact that in 


———__ 


“TIE Cleaswlet€ ~118 4 ALO UO Ctra tran 4 ) 


Retired guide. certain he 
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saw legendary monster 


VANCOUVER (CP) —A re- 
tired big-game guide says he is 
sure he saw the legendary 


monster Ogopogo in- 


Okanagan Lake. 

“It was about 15 feet long 
and swam real gracefully and 
fast,” Ernie Giroux said from 
his Kelowna home Monday. 

“It hada round head like a 
football and about two feet of 
the head and body stuck up out 
of the water.” 

He said he and his wife saw 
it at the same spot where for- 
mer car salesman Ken Chaplin 
made a video of a creature in 


July. 
They said they decided to 


talk about their sighting after: 


reading newspaper. reports 


‘that wildlife experts catego- 


rized the creature in Chaplin’s 
video as most likely a large 
river otter or beaver. : 
“T’ve seen a lot of animals 
swimming in the wild and 
what we saw that night was 
definitely not a beaver,” said 
Giroux, 66, who worked as a 
hunting guide in Fernie in 
southeastern British Colum- 
bia. z 


three hotel workers spotted what 
they thought was a seal but then 


SOM 


sain s 
THE PKow ee 
By Glen Schaefer 
Staff_ Reporter 


A Japanese film crew looking 
for Ogopogo yesterday recorded 
sonar readings of something big 
moving deep in Okanagan Lake. 

“They had a sighting this 
morning on sonar,”’ said Gerry 
Frederick, manager of the 
Kelowna Chamber of Commerce. 

Frederick said the six-person 
Nippon-TV crew — in Kelowna 
this week filming a documentary 
on the mythical sea monster — 
told local officials about their 
results at an afternoon reception. 

“They tracked it twice — it was 


from a man in northem eae 
that U.S. President George h 
will announce he has met an alien. 


Ee 


ETHING BIG 


moving,” Frederick said, adding 
that the Japanese told him the 
object was about 10 metres (30 
feet) long, and was at a depth of 
about 100 metres (300 feet). 

Crew members were unavail- 
able for comment. Frederick said 
they went back to their search 
right after the chamber reception. 

The crew came to Kelowna on 
Sunday, and will continue filming 
until Friday. The crew was 
searching south of the Okanagan 
Lake floating bridge when they 
got their sonar results. 

Frederick said the results were 
evidence of “a phenomenon” in 
Okanagan Lake. “You can’t have | 
a 30-foot-long beaver,” he said. 


inated as NOAA Chief Scientist. After months of speculation, Dr. Sylvia Alice 
ral suite eee by the White House to replace Chief Scientist Dr. Melvin N. A. Peterson at 
the National Oceanic & Atmospheric Administration. Since Peterson s departure last year, Dr. 
Ned Ostenso has been acting chief scientist. The diminutive Earle is best known as one of under- 
water exploration’s record-holders, as co-founder/CEO of Deep Ocean Engineering Inc. (San 
Leandro, California), and as a marine botanist with more than 5,000 hours logged pata 
Dubbed “Her Royal Deepness,” she is co-developer with husband Graham Hawkes of the Deep 


Rover submersible and Phantom series of low-cost ROVs. Ses Techac/jecy 
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* By PAULINE SEYMOUR | 
SubSurface Technologies, a Texas- 
based firm, has developed an el 
magnetic sensor that can detect met- 
als and identify them up to 50 feet be-, 
low the earth’s surface. - « pliay 


The Electromagnetic Sensor 


(EMS), a Marine Sensor’ Array’ 


(MSA), will be used in exploration of 
the seabed in the Bahamas for arti- 
facts. The EMS/3 was developed over 
a seven-year period by Robert Fuller, 
president of SubSurface. Technolo- 
ghee fates ie 9 Og.) 

SubSurface Technologies was 
working in concert with Caribbean 
Maritime Operations Inc. (CMO) on 


the project: I 2 


According to a statement from. 


CMO following the signing of 
agreement on January 8, it has fi- 
‘nanced the production of the EMS, 
which “established the ability of the 
MSA to locate and define ferrous and 
non-ferrous metals hundreds of feet 
‘pbéneath the sea floor.” gor 
_.. The initial cpst of production of 
dhe EMS3 is estimated to be/ more 
than $600,000.00 °°. .° " 
| The statement continues that the 
‘CMO now retains the right to 49% of 
‘SubSurface Technologies Inc., owners 
;of the EMS/3, and the right of first 
refusal of the time and use of the 
"'EMS/ for the benefit of the com- 
‘pany, subject to providing equipment 


and finance to complete the EMSR. ... 


“The first working unit will be 
built over the next few months,” the 

. Statement said. Ard it will be used to 
scan the waters of the Bahamas “to 
assist in locating the many valuable 
wrecks that are known to have bro- 


ken up on the reef and sandbanks.”.  - 


Sensor-id 


=" but cannot tell th 


entifies 


+ Sea e difference between 
; allows ex- 
them. However, The CMS . 
‘ plorers and identifies the metal while’ 
t*ts still. under the water alt 
look for a partieular kind of metal. 


‘The EMS identifies metals by 
their pitches or resonance. For paamit 
‘ ple, gold has a low tone whilst sil- 
ver’s tone is high and iron has a dif- 
ferent pitch: altogether. The 
equipment can be programmed to 
look for a particular frequency, thus 


“a specific metal. The others are 


toned out so they will not registered 
when the EMS/3 passes over them. if 


The exploration costs some $10,000 

a day to direct the vessel and an. ad- 
ditional $10,000 per day for electron- 
“ies used to direct things. © <° >.» - 


The benefit of the EMS, Mr. 
Moore stressed, is the ability to de-- 
tect different metals. “Many millions 

~ of dollars have been spent digging up 
sardine cans and ...and old pieces. of 
_anchors and things....,” he said. The 
advantage of the EMS/ is “that we . 
..can do the scans: and by knowing | 
’ what the metal is and approximatély 


* how large i€ is by the strength of the. 


signal and process of the computing. 
system we can begin to determine: 
what that object is and if it really is a. 

valuable device: before: you really 

have to go over the side.” Through a 

+ computer colour composite, the ob- 
’ ject may even be identified before it 

is taken to the surface of the water. 

The signals received from the 

:, metal are processed.by the computer 
. — the whole idea was borrowed from: 
the‘ oil industry which does topo- 
graphical studies — and from the sig- 
nals a colour-coded image of the size’. 


. of the object is obtained. 


Unlike. metal. detectors presently, * The EMS/3 will be seater’ the 


being employed, the EMS will 


“a ferrous metal will not interfere 
with the system's ability to locate. 


€x--, first time to recover the Liberty Bell, 
clude any metal in command. Thus‘ which is be 4 


which is believed to be located some: 
$8 miles North West of Freeport.: > 
“*To: be used in Discovery Centre 


and identify other valuable metals”: which is to be established in Free. 


the statement said. |. 


models will have the ability to locate 
oil and natural gas deep into the’ 
ocean sub-floor and yet are expected 
to be considerably less expensive 
than- conventional -geophysical sur-- 
veys,” according to representatives . 
of SubSurface Technologies. =“ ° 
“The: ¢ostlest and time-consuming 
part of treasure salvaging is the ex- 
amination’ of artifacts sometimes 
buried deep in coral reefs. Because it 
alleviates these problems, “the EMS/ 
3 will be an invaluable tool in the 
continuing search for: the lost riches. 
of the past.” won ip es 
_ Larry A. Moore, Vice President of: 
Media Communication of SubSurface- 
Technologies, demontrated how the 
EMS worked in the recovery proc- 
ess using a smaller portion of the “B- 
lectrode Discriminator: module,” a 
small portion of EMS. -' ° 
Mr. Moore noted that conventional 
metal detectors can locate metals, 


Oh ames 
CMO expects that “more powerful . 


port, the Liberty Bell 7 is the second 
manned space flight capsule in the 
U.S space exploration programme. 
"The capsule sank after splashdown 
., off Grand Bahama on July 21, 1961. - « 


., "There is:some controversy as to 


“why. the capsule sank, Mr. Moore 
. said. It is because of its historical 


-.. Significance and because ‘looking for’ 


’ dramatic way to demonstrate the use 


of the EMS/3 will recover for histori-,. 

’ cal purposes. The capsule will be Te-\ 

* stored to functional use and be put on 
Aa Piatt a 


_ display. : 
-"= The Liberty Bell is located in wa- 


ters’ between 15,000’ and 16,000 ft. 
_ deep. “This will be one of the deepest. 


“ recoveries that’s ever 

. ted,” Mr. Moore stated. 
** Looking “at the establishment of 
the Marine Discovery Centre, Mr. 

- Moore noted that the institution is be- 
ing established because for long tim 


been attemp- 


artifacts recovered “are spirit 


away.” ' 
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Global warming 


concept disputed : 
_ . NEW YORK (AP) — 
Global warming during the © 
come only from the ready ee 

‘the oceans. a 
of-the D ed teed that the 
greenhouse effect has begun 
to warm the Earth. ; 

- A computer simulation 
suggests that the oceans can 
account for only about. three- 
fifths of the warming recorded 


during the last 100 
CHALTEA : 
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Cause or 
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effect? 


Associated Press 

WASHINGTON — Weather 
changes caused by unusual 
Pacific Ocean currents may have 
led scientists to overestimate 
global warming, says the anthor 
of a new study. : 

Jim Angell, of the U.S. National 
Oceanic and Atmospheric Admin- 
istration, has calculated the 
global warming linked to the E] 
Nino events during the past cou- 
ple of decades. 

El Ninos, involving unusually 
warm water moving east in the 
Pacific, can affect weather events 
worldwide. The strongest El Nino 
in at least a century occurred in 
1982-83 and a milder one took 
place in 1987-88. 

Subtracting the ocean effects 
reduces the global warming 
a quarter between the 1960s and 
the 1980s, says Angell. 

Part of the increase may result 
from the El Nino events in the 
1980s, but it may also be that the 
warming led to more and 
stronger E] Ninos, he says. 


ie 


are provisional, UNOLS hia penith Seward Johnson and Edwin Link. The latter designations 


research vessel inspection program 


‘ASW Master Plan’ Outlines 
New Threats Facing U.S. Navy 


The fourth edition of the Navy’s highly classified Anti- 
su bmarine Warfare (ASW) Master Plan stresses the 
growing threat of su bmarines from Third World navies, 
says Cmdr. John Winter of the Navy’s air antisubmarine 
warfare office. Winter made his assessments during a 
briefing before the Naval Helicopter Association’s annual 
meeting in San Diego last month, according toa report in 
Defense News. 

Winter said the integrated antisubmarine assessment 
team (Team-A) devoted more attention to the Third 
World submarine threat through 2010 when preparing 
the latest edition of the plan. Team A meets twice a 
month, said the report, and the plan is in the final stages 
of review and should be published soon. 

Dramatic improvements in the propulsion technolo- 
gies to quiet the acoustic signature of diesel-electric sub- 
marines, coupled with the proliferation of sophisticated 
torpedoes and submarine-launched antiship missiles to a 
variety of geographic regions, has forced the U.S. Navy 
to conclude that “a few Third World submarines can pose 
a serious threat to power projection forces,” Winter said. 

Air independent engines, closed cycle diesels and 
enhanced dual cells are technologies effectively reducing 
the acoustic signatures of diesel submarines when operat- 
ing at low speeds. The number of low-cost submarines 

available in the world is expected to increase as nations 
such as Taiwan, South Africa, North Korea, Brazil, 
Argentina, Israel, Turkey and others begin to construct 
such submarines for ex port, joining the Soviet Union and 
Federal Republic of Germany—presently the top expor- 
ters of low-cost diesel submarines in world. ae 

Another troublesome situation lies in the possibility of 
more nations acquiring nuclear-powered attack sub- 
marines. Only the U.S., Soviet Union, France, U.K., and 
China currently possess such submarines, with all but the 
U.S. expressing interest in either selling, renting or leas- 
ing such vessels. The next 10 to 15 years could find the 
U.S. Navy warding off threats in a number of scenarios, 

with terrorism being the most prominent danger. /st/ 
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Legislator voyages 
to bottom of the sea 
to check on dumpin 


“Ore Held m~sthen 


By JANE E. ALLEN 
ASSOCIATED PRESS 

WASHINGTON — The author 
of the nation’s ocean dumping law 
took a 2,000-foot-plus voyage to 
the Atlantic Ocean floor near New 
Jersey as part of a marine investi- 
gation into how sludge affects ma- 
rine life. 

, Two days after coming up from 
the depths, Rep William Hughes, 
D-N.J., said the trip in the Johnson 
Sea Link II submersible. a bat- 
lery-powered plastic bubble, was 
not what he expected. 

“It was almost like a light 
show,” he said yesterday, describ- 
ing the vehicle's strong beams of 
light as they struck glowing un- 
derwater life in an otherwise 
pitch-black surrounding. “It is just 
amazing how alive the ocean is 
with marine life.” 


There were no obvious ab- 
normalities in underwater life 40 
miles from where New York and 
New Jersey dump their sludge 106 
miles offshore, he said. But the 
Ocean City, N.J.. Democrat said 
the trip further convinced him of 
the need to safeguard the ocean 
against the assaults of pollution. 

“I’m already talking to the 
(House) Appropriations Commit- 
tee to make sure that $14 million 
Stays in the budget” for marine 
research, he said. About $2 million 

‘of that appropriation, which was 
expected to reach the House floor 
today, would fund ocean dumping 
Studies. 

During his weekend trip to the 
underwater Hudson Canyon east 
of New Jersey, Hughes also found 
a “Happy Birthday” balloon float- 
ing at sea and evidence of other 
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ACZ- 
types of waste that pollute the 
ocean 

Hughes wrote the 1988 federal 
law that orders nine New York 
and New Jersey sewer authorities 
to cease sludge dumping at the 
deepwater site by Dec. 31, 1991, 
although New Jersey's law re- 
quires dumpers to switch to alter- 
natives on land by March 17, 1991. 


Hughes departed Friday night 
aboard the Seward Johnson to a 
spot 90 miles otfshore that re- 
searchers are exploring in a se- 
ties of ocean disposal assessment 
cruises. Scientists from the Na- 
tional Undersea Research Pro- 
gram at the University of 
Connecticut in Groton have been 
collecting samples in the area 
since 1988. 


Each day of ocean research by 
the research team costs about 
$10,000, said Hughes’ legislative 
aide Marci Bortman. 

Hughes joins scientists in their 
concern that some vessels may be 
dumping their sludge closer to 
shore than the designated site, - 


- An 

“They found an area that’s Very: 
suspect, close to where the barges 
travel to get to the 106-mile site,” 
he said. Ocean floor samples from 
that area — off the direct route 
taken by sludge barges — had a 
distinct odor, he said. 

Joining Hughes aboard the ves- 
sel were Ms. Bortman and Mi- 
chele Monti. a Sea Grant fellow 
working in Hughes’ office; two 
aides to Rep. James Saxton, R- 
NJ. and aides to Sen. Joseph 
Lieberman. D-Conn., and Rep. 
Sam Gejdenson, D-Conn. 


